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INTRODUCTION 
Eclipta alba (L.) Hassk. Family, Asteraceae, grows as a common weed 
throughtout India ascending up to 6000ft. It is native of Asia but has a general 
distribution in areas of gangetic plans, in pasture lands, road sides, in marshes, rivers, 
lakes and on the foot hills of Himalayas (Jadhav et ai, 2009, Mithun and shashidhara, 
2011). Flowering commences as soon as five weeks after emergence and mature 
achenes are produced from the sixth week. Usually 10-14 days are required for the 
achenes to mature. About 200 inflorescence and 1400 achenes are produced per plant. 
Eclipta alba is a small branched annual herbaceous plant, occasionally rooting at 
nodes, cylindrical or flat, rough due to the. presence of white hairs, nodes distant, 
greenish occasionally brownish. Leaves are mostly opposite, sessile to subsessile, 2.2-
8.5 cm, long, 1.2-2.3 cm wide usually oblong, lanceolate, subacute or acute, strigose 
with oppressed hairs on both surfaces. Inflorescence- solitary or 2, together or unequal 
axillary peduncles, involucral bracts about 8, ovate, obtuse or acute, herbaceous, 
strigose with oppressed hairs, ray florets ligulate, ligule small, spreading scaracely as 
long as bracts, not toothed, white, discflowers tubular, corolla often 4 toothed, pappus 
absent, except occasionally very minute teeth on the top of achenes, stamens 5, 
filaments epipetalous free, anthers into a tube with base obtuse, pistil bicarpellary, 
ovary inferior, unilocular with one basal ovule. Fruit- Achenial cypsela, one sided, 
cuneate with narrow wing, covered with warty excrescence, brown. Seed- 0.2-0.25 cm 
long, 0.1 cm wide, dark brown, hairy and non-endospermic. 
PHYTOCHEMISTRY 
Eclipta alba contains wide range of active principles which include 
coumestans, alkaloids, flavonoids, glycosides, polyacetylenes, triterpenoids. The 
leaves contain stigmasterol, a-terthienylmethanol, wedelolactone, 
desmethylwedelolactone, and desmethywedelolactone-7-glucoside (Wagner et al., 
1986). The roots contain hentriacontanol and heptacosanol, polyacetylenes substituted 
thiophenes (Jadhav et al., 2009). The aerial parts are reported to contain a phytosterol, 
p-amyrin and luteolin-7-glucoside, p-glucoside of phytosterol, a glucoside of a 
terpenic acid and wedelolactone (Jadhav et al., 2009) (Table. 1). Some of these 
alkaloids having pharmacological activities as shown in (Table. 2). 
Table. 1: Parts containing chemical constituents. 
S. No. 
1 
2 
3 
4 
5 
6 
parts 
Leaves 
Roots 
Aerial parts 
Stem 
Seeds 
Whole plant 
chemical constituents 
Wedelolactone[1.6%], 
Desmethylwedelolactone,Desmethyl-wedelolactone-7-
glucoside, stigmasterol 
Hentriacontanol, Heptacosanol and Stigmasterol, 
Ecliptal, Eclalbatin. 
P-amyrin and Luteolin-7-O-glucoside, Apigenin, 
Cinnaroside, Sulphur compounds, Eclalbasaponins I-VI 
Wedelolactone 
Sterols, Ecliptalbine (alkaloid) 
Resin, Ecliptine, Reducing sugar, Nicotine, 
Stigmasterol, Triterpene saponin, Eclalbatin,Ursolic 
acid, Oleanolic acid 
Coumestan 
Coumestan is an organic compound that is a derivative of coumarin. The major 
coumestan isolated from Eclipta alba includes wedelolactone and 
desmethylwedelolactone (Neeraj, 2008). 
Terpenoids 
Taraxastane triterpene glycosides, named eclalbasaponins VII-X were 
identified, along with four oleanane glycosides eclalbasaponins I-VI. 
Alkaloids 
Studies revealed that the herb contains the alkaloid ecliptine. The major 
alkaloid was identified as (20S)(25S)-22,26-imino-cholesta-5,22(A)-dien-3P-ol 
(verazine, 3), while the new alkaloids were identified as 20-epi-3-dehydroxy-3-oxo-
5,6-dihydro-4,5-dehydroverazine (1), ecliptalbine [(20R)-20-pyridyl-cholesta-5-ene-
3P,23-diol] (4), (20R)-4P-hydroxyverazine (5), 4P-hydroxyverazine (6), (20R)-25P-
hydroxyverazine (7), and 25p-hydroxyverazine (8). 
Volatile oils 
The volatile components identified from the aerial parts of the plant include 
heptadecane, 6,10,14-trimethyl-2-pentadecanone, w-hexadecanoic acid, pentadecane, 
eudesma-4(14),l]-diene, phytol, octadec-9-enoic acid, 1,2-benzenedicarboxylic acid 
diisooctyl ester, (Z,Z)-9,12-octadecadienoic acid, (Z)-7,ll-dimethyl-3- methylene-
1,6,10-dodecatriene and (Z,Z,Z)-l,5,9,9-tetramethyl-l,4,7-cycloundecatriene (Xiong-
Hao,2010) 
Saponins 
A new triterpene saponin, named eclalbatin, together with alpha-amyrin, ursohc acid 
and oleanolic acid were identified. 
Table. 2: Pharmacological activities of the chemical constituents. 
S.No 
1 
2 
3 
4 
5 
6 
Chemical constituents 
Wedelolactone 
Eclalbosaponins 
Desmethylwedelolactone 
Dasyscyphin C 
Eclalbatin 
Ecliptalbine, verazine 
Pharmacological 
activities 
Antihepatotoxic, 
Antibacterial, Trypsin 
Inhibitor, Antivenom 
Hair revitalizing, 
Antiproleferative, 
Antigiardial 
Antihepatotoxic, 
Antihaemorrhage, 
Antivenom, Dye 
(cosmetic) 
Antiviral, Anticancer 
Antioxidant 
Lipid lowering. 
Analgesic 
Referances 
Viarma-da-silva (2003), 
Uddine/a/.,(2003), 
Karthikumar et al, 
(2007) 
Sawangjaroen e t al., 
(2005), Khanna et al, 
(2008), Gupta e^  a/., 
(2005) 
Mukherjee and podder 
(1976), Wagner et al, 
(1976), Vianna-da-silva 
(2003), Meena (2010) 
Khanna et al, (2008) 
Tewtrakul et al, (2007) 
Magede/a/., (1998) 
Classical uses: 
Eclipta alba has an important role in traditional Ayurvedic, unani system 
of holistic health and herbal medicine. The juice of fresh leaves mixed with neem oil 
and coconut, applied locally promotes hair growth and black pigment of herb makes a 
grey hair black. The juice is prescribed for skin disease, cough, rheumatism, 
bronchitis, allergic utricaria, inflatulence, colic and liver infections. The seeds are 
used in sexual debility and aphrodisiac. Externally the paste is applied on swellings 
(Khare et ah, 2004). The roots are used as an emetic and pugative (Williamson et ah, 
2002). 
Besides the above mentioned medicinal importance, Eclipta alba also shows 
the allelopathic behaviour. Its allelopathic effect has been demonstrated by several 
workers (Dyonli et ah, 2010, Nisar et al., 1990, Pawinde et ah, 2008). Studies on the 
allelopathic effect of Eclipta alba on weeds and crop plants need to be designed to 
understand the factors responsible for the strong interference of weed with various 
crops in agricultural land and with weed under natural conditions. The study was 
undertaken as per the following objectives. 
• To study the phytotoxic effect of aqueous extract of different parts (Leaf, Stem 
and Root) of Eclipta alba on the growth and establishment of weeds and 
crops. 
• To study the effect of rhizosphere powder amended soil of Eclipta alba on 
growth of crops and weeds. 
• To study the effect of soil amended with powder of different parts (Leaf, Stem 
and Root) of Eclipta alba on growth and establishment of weeds and crops. 
• To study the effect of soil amended with activated charcoal and powder of 
different parts of Eclipta alba on growth and establishment of crops and 
weeds. 
F 
RIVIEW OF 
LITERATURE 
L 
REVIEW OF LITERATURE 
ALLELOPATHY 
The term allelopathy was first coined by Hans Molisch in 1937 combining two 
Greek words "Allelo" and "Pathos" literally means mutual suffering. Based on the 
Molisch's concept, Rice (1984) defined allelopathy to any process involving 
secondary metabollites (allelochemicals) produced by plants, micro organisms, vims 
and fungi that influence the growth and development of agricultural and biological 
systems (Rice, 1984, Elmore and Abendroth, 2007). Aldrich (1984) describes two 
types of allelopathy 
• True type, the release into the environment of compounds that are toxic 
in the form in which they are released. 
• Functional type, the release into the environment of substances that are 
toxic as a result of transformation by micro organisms. 
The history of allelopathy could be divided into 3 phases of its development. 
(I) DeCandolle Phase 
The period of late 18"' and early 19"' century especially between 1785 and 
1845, 
(II) Pre-Molisch Phase 
The period in the beginning of 20"' century (from 1900-1920) known by the 
work of Pickering and Scheiner, and 
(III) Post-Molisch Phase 
1937 onwards which actually could progress since 1960 (Willis, 1997). 
Allelopathic effects can be stimulatory or inhibitory. Positive inter-action 
includes obligatory or non obligatory mutualism. Rarely, the organisms in a 
community remain neutral especially when canopies and roots of the plants occupy 
7 
different niches. Negative interaction between the organisms are however, more 
common. The adverse impact of a neighbouring plant in an association is termed 
interference (MuUer, 1969). Putnam and Tang (1986) have categorized interference 
as: 
(i) AUelospoly 
More commonly called competition which includes depletion of one or more 
resources acquired for the growth of organisms in an association, 
(ii) Allelo-Mediation 
Selective harboring of an herbivore that might feed on one species thus 
lending advantage to other (Szezepanski, 1977). 
(iii) Allelopathy 
Allelopathy, the chemical mechanism of plant interference, is characterized by 
a reduction in plant performance in the association. 
Recent research work identified a number of species including Cardaria draba 
and Salvia syriaca (Qasem, 2001), Eucalyptus microtheca (Gillani et al, 2002), 
Ginkgo biloba (Lin et al, 2003), Tamarindus indica (Parvez et al, 2003), 
Azadirachta indica (Xuan et al, 2004), Broussonetiapapyrifera (Hussain et al, 2004) 
and Lactuca sativa (Chon et al., 2005) as allelopathic against other plants. Tehmina 
and Bajwa (2005) and Kamal and Bano (2008) worked on the allelopathy of 
Helianthus annuus. While Marwat and Azim (2006) demonstrated that the leaves of 
Prosopis juliflora, Eucalyptus camaldulensis and Acacia nilotica had strong 
inhibitory efficacy. Hussain et al, (2007) investigated Cassia angustifolia for its 
allelopathic potential. Elizabeth et al, (2008) tested the phytotoxcity of Brachiaria 
decumbens. Samreen et al, (2009) studied the allelopathy of Calotropis procera. 
Hussain and Ilahi (2009) reported that Cenchrus ciliarus and Bothriochlo pertusa 
exhibit allelopathy. 
8 
REPORTS ON ALLELOPATHIC WEEDS, CROPS AND TREES AFTER 2000 
(Shown in Table. 3) 
Since, there are a several number of reports on the allelopathic studies of 
weeds. It is primarily due to the availability of sophicticated instrumentation for the 
identification and characterization of the allelochemicals involved. 
Table. 3: List of weeds, crops, and trees exhibiting allelopathic effects on other 
plants (reports since 2000). 
Source 
Acacia retinodes 
Schltdl., 
Euphorbia 
serpens L. and 
Nicotiana glauca 
Graham 
Acroptilon 
repens (L.) DC. 
Ageratum 
conyzoides L. 
Artemisia 
tridentata Nutt. 
Ageratum 
conyzoides L., 
Cynodon 
dactylon (L.) 
Pers., 
Parthenium 
hysterophorus L. 
and Solanum 
nigrum L. 
Alliaria petiolata 
(Bieb.) Cavara 
and Grande 
Alnus nepalensis 
D.Don., 
Target plant 
Carrichtera annua (L.) 
DC, Conyza albida 
Willd., Lettuce cv. and 
Tomato cv. 
Agropyron smithii 
Rydb., Bouteloua 
gracilis (Willd.ex 
Kunth) Lag., 
Sporobolus crytandrus 
A. Gray 
Aeschynomene indica 
L., Echinochloa crus-
galli (L.) P. Beauv. 
, Monochoria vaginalis 
(Burm.f.) C. Presl. ex 
Kunth, Raphanus 
sativus L. 
Nicotiana attenuata 
Torr. 
Glycine max (L.) 
Merrill. 
Geum laciniatum 
Murr., G. urbanum L. 
Oryza saliva L., 
Phalaris vulgaris L. 
Part used and its effect 
Aqueous extract of whole 
plant inhibited the root 
length and shoot length 
Soil with roots and litter 
reduced emergence, 
initial survival and root 
weight 
Leaf residues inhibited 
growth and germination 
of 0. sativus and E. crus-
galli while it caused a 
complete inhibition of 
emergence of M 
vaginalis and A. indica 
Weed inhibited 
germination of test plant 
Extract of whole plant 
inhibited the protein 
content, protein profile, 
seed germination and 
seedling length 
Root exudates retarded 
germination and growth 
of test plants 
Aqueous extracts of leaf 
reduced the radicle 
Reference 
Dana and 
Domingo, 
2006 
Grant et al. 
2003 
Xuan et al., 
2004 
Preston et al., 
2002 
Verma and 
Rao, 2006 
Prati and 
Bossdorf, 2004 
Kumar et al.. 
2006 
Artocarpus 
heterophyllys 
Lam. and 
Emblica 
officinalis L. 
Amaranthus 
spinosus L. 
Ambrosia 
artemisifolia L. 
Argemon 
mexicana L. 
Artemisia. 
Herba-alba 
Asso. 
Artemisia annua 
L. 
Artemisia. 
harba- alba Asso 
Artemisia sieberi 
(Besser) Y.R. 
Ling and 
Artemisia 
scoparia Waldst. 
and Kit. 
Artemisia annua 
L. 
Atriplex 
bunburyana F. 
and Pisum sativum L. 
Oryza sativa L. 
Amaranthus 
chlorostachys L., 
A.hypochondriacus L., 
yl. retroflexus L., 
Chenopodium album L. 
Lycopersicon 
esculentum Mill. 
Helianthamum 
squamatum (L.) Dum. 
Helianthus annuus L., 
Lactuca sativa L., Zea 
may5 L., Amaranthus 
retroflexus L., 
Echinochloa crus-galli 
(L.) P. Beauv. and 
Lolium perenne L. 
Anabasis setifera 
(Moq.) Akhani 
Amaranthus retroflexus 
L. 
Raphanus sativus L., 
Brassica parachinensis 
(L.) H. Bailley, 
Brassica pekinensis 
(Lour.) (Rupr.) and 
Oryza sativa L. 
Enchylaena tomentosa 
R.Br., Lactuca sativa 
growth of test plants 
Aqueous extracts of 
leaves, roots and whole 
plant inhibited seed 
germination and seedling 
growth of 0. sativa L. 
Aqueous extracts of 
inflorescence causes 
reduction in growth 
Shoot extracts and 
decomposing tissues 
caused inhibition in 
growth and fresh weight 
of seedlings 
Aqueous extract and soil 
below plant delayed 
germination 
Leaf extract reduced the 
germination of both 
(weed and crop) test 
plants 
Aqueous extract of 
mature and immature 
fruit inhibited the 
germination percentage 
and seedling growth 
Aqueous extract of leaf 
reduced the seed 
germination, root length 
and shoot length of test 
plant 
Alcohol extracts 
inhibited the seed 
germination, seedling 
growth and root growth 
of test plant 
Aqueous methanol 
extracts of leaves 
Karim et 
a/.,2003 
Bruckner et 
al., 2003 
Shaukat et al.. 
2002 
Escudero et 
al, 2000 
Koloren, 2006 
Modallal and 
Charchafchi, 
2006 
Samedani and 
Baghestani, 
2005 
Zhimei etal., 
2007 
Jefferson and 
Pennacchio, 
10 
Muell., Atriplex 
codonocarpa 
Paul G.Wilson 
Ageratum 
conyzoides L., 
Ambrosia trifida 
L. and Lantana 
camara L. 
Andrographis 
paniculata Nees. 
Asphodelius 
tenuiofolius 
Cavase, 
Euphorbia hirta 
L,, Fumaria 
indica 
(Hausskn.) 
Pugsley 
Brachiaria 
decumbens c\. 
Basilisk 
Brassica nigra 
(L.) Koch. 
B. nigra (L.) 
Koch. 
Capsicum sp. 
Cardaria draba 
(L.) Desv. 
Centaurea 
L., Mairena georgei 
(Diels) Paul G. Wilson 
Weeds and crops 
Sesamium indicum L. 
Maize cultivars 
Zea mays L, Oryza 
sativa L., Triticum 
aestivum L., Glycine 
max (L.) Merrill, 
Legume and 
Gossypium 
Medicago sativa L. 
Hordeum spontaneum 
Koch. 
Chinese cabbage and 
Lettuce 
Cucumis sativus L., 
Daucus car Ota L., 
Hordeum vulgare L., 
Oryza sativa L. Piper 
nigrum L., Triticum 
aestivum L. 
Grasses 
inhibited seed 
germination, root and 
shoot growth 
Essential oils and 
residues with 
allelochemicals used for 
pest management 
Aqueous extract 
decreased the 
germination speed and 
seedling growth of test 
species 
Soil amended with 
powder of weed reduces 
germination percentage, 
speed of germination. 
fresh and dry weight of 
seedling 
Dry matter reduced the 
content of nitrate in the 
soilof test plants 
Aqueous extracts of each 
part inhibited seed 
germination and seedling 
growth 
Aqueous extracts and soil 
mixed with residues of 
each part reduced seed 
germination, hypocotyls 
length and seedling wt. 
Aqueous extract of whole 
plant reduced the seed 
germination rate, 
germination index and 
seedling shoot length of 
Chinese cabbage but 
promoted in Lettuce 
Extract, leachates. 
exudates, volatiles and 
shoot residues inhibited 
germination and reduced 
growth of test plants 
Root exudates caused 
2003 
Kong, 2010 
Alagesaboopat 
hi, 2011 
Nusira and 
Moinuddin, 
2009 
Souza et al, 
2006 
Turk et al.. 
2003 
Tawaha and 
Turk, 2003 
Minghua et al, 
2007 
Qasem,2001 
Callaway and 
11 
diffusa Lam. 
Chenopodium 
draba L. 
Chenopodium 
album L. 
Centaurea 
maculosa Lamk. 
Chenopodium 
murale L. 
Chenopodum 
murale L. 
Convolvulus 
arvensis L. 
Croton 
bonplandianum 
Baill. 
Cynodon 
dactylon (L.) 
Pers. 
Cyperus 
rotundus L. 
Cassia 
occidentalis L., 
Rumex dentatus 
L., Calotropis 
procera Aiton, 
Withania 
somnifera L. 
Croton 
Agropyron cristatum 
(L.) Gaertn., C. <ira6a 
L., Pseudoroegneria 
spicata (Pursh) A. 
Love, Triticum 
aestivum L. 
Phalaris minor Retz, 
Pascopyrum smirhii 
(Rydb.) A.Love, 
Pseudoroegneria 
spicata (Pursh.) A.Love 
Cicer arietinum L. and 
Pisum sativum L. 
Cucumis sativus L., 
Melilotus indicus (L.) 
All., Trifolium 
alexandrium L., 
Triticum aestivum L. 
Phalaris minor Retz. 
Parthenium 
hysterophorus L 
Echinochloa crus-galli 
(L.) P.Beauv., 
Gossypium hirsutum L., 
Setaria verticillata (L.) 
P. Beauv., Zea may^ L. 
Oryzfl sativa L. 
Parthenium 
hysterophorus L. 
Crops and weeds 
reduction in growth and 
density 
Root extracts reduced 
germination and root 
growth of test plants 
Green manure inhibited 
test weed germination 
Soil, its extracts and 
residues of weeds caused 
growth inhibition in test 
plants 
Plant residue reduced the 
growth, nodulation and 
macromolecule content 
of test plants 
Soil beneath weed and 
root and shoot amended 
soil and shoots inhibited 
carbohydrates, dry 
matter, nutrient uptake, 
and soluble protein 
content 
Green manure of weed 
inhibited germination 
Leaf residue in soil 
inhibited the seed 
germination and seedling 
growth 
Aqueous extracts reduced 
germination, total fresh 
weight and root length 
Infested soil extracts. 
leachates of leaves and 
tubers caused severe 
reduction of plant height, 
leaf area and weight 
Synergetic effect of 3th 
and 9 day aqueous shoot 
leachates of weed species 
on chlorophyll, protein 
percentage and nitrogen 
percentage and mortality 
percentage of test species 
Aqueous extract reduced 
Aschehoug, 
2000 
Kiemnec and 
Mclnnis, 2002 
Om et al, 
2002 
Olson and 
Wallander, 
2002 
Batish et al, 
2007 
El-Khataib et 
al, 2003 
Om et al. 
2002 
Thaper and 
Singh, 2006 
Vasilakoglou 
et al, 2005 
Quayyum et 
al, 2000 
Knox etal, 
2010 
Sisodia and 
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bonplandianum 
Bail! 
Croton 
bonplandianum 
Baill 
Dittrichia 
viscosa (L.) 
Greater 
Dodonea viscosa 
(L.) JACQ 
Eichnochloa 
crus-galli (L.) P. 
Beauv. 
Euphorbia esula 
L. 
Evolvulus 
alsinoides L. 
Eucalyptus 
grandis Hill ex 
Maiden 
Eucalyptus 
camaldulensis 
Dehnh. 
Esenbeckia 
Garlic 
Malcolmia maritima 
(L.) R.Br. 
Pennisetum 
americanum L., 
Skhyuman, Setaria 
italic (L.) P.Beauv and 
Sorghum vulgare Pers 
Oryza sativa L. 
Pascopyrum smithii 
(Rydb.) A. Love, 
Pse udoroegneria 
spicata (Pursh.) A. 
Love, 
Amaranthus caudatus 
L., Lepidium sativum 
L, Phleum pretense L. 
Raphanus sativus L., 
Phaseolus aureus L., 
Lolium perenne L. 
Acroptilon repens (L. 
) DC, Plantago 
lanceolata L. and 
Portulaca oleracea L. 
Lettuce 
germination percentage, 
seedling growth and dry 
biomass of test species 
Aqueous extract 
decreased the protein, 
chlorophyll content 
where as shoot length, 
leaf area, dry weight, 
bulb diameter, weight of 
bulb, clove number, bulb 
yield and harvest index 
also get reduced with the 
soil amended with 
Croton leaf powder 
Soil mixed with leaf 
epicuticular exudates 
reduced root length and 
suppressed root hair 
Aqueous extract from 
leaves, bark, flowers. 
shoot litter and mulches 
invariably reduced the 
germination, seedling 
growth and dry weight of 
test species. 
Residues of weed 
reduced the yield of rice 
Soil, its extract and 
residues of weeds caused 
inhibition of growth in 
test plants 
Aqueous and organic 
extracts of shoots 
reduced germination and 
growth of plants 
Aqueous extract of root 
suppressed the 
germination and early 
seedling growth of the 
target plants 
Seed germination, rate of 
germination. Seedling 
growth of weeds 
exhibited different degree 
of inhibition according to 
the concentration of 
aqueous extract 
Inhibitory effect of the 
siddiqui,2010 
Sisodiae^a/., 
2010 
Levizou et al, 
2002 
BarkatuUah et 
al, 2010 
DMay etal., 
2001 
Olson and 
Wallander, 
2002 
Kato-Noguchi, 
2000 
Zhang etal., 
2010 
Dadkah and 
Asaadi2010 
Souza et al.. 
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leiocarpa Engl. 
Festuca 
filiformis Pourret 
Helianthus 
annuus L. 
Helianthus 
annuus L. 
Helianthus 
annuus L., 
Sorghum bicolor 
L. and Oryza 
sativa L. 
Helianthus 
annuus L, Zea 
mays L. and 
Glycine max (L.) 
Merrill 
Imperata 
cylindrica (L.) 
Beauv. 
lochroma 
australe Griseb. 
J uncus effuses L. 
Jatropa curcas 
L. 
Lantana camara 
L. 
Digitaria sanguinalis 
(L.) Scop., Pleuraphis 
jamesii Torr. 
Phalaris minor Retz. 
Cyamopsis 
tetragonoloba (L.) 
Taub., Sorghum 
vulgare Pers., Zea woy^ 
L. 
Parthenium 
hysterophorus L. 
Helianthus annuus L. 
Brachiaria ramosa (L.) 
Stapf, Cynodon 
dactylon (L.) Pers., 
Echinochloa crus-galli 
(L.) P.Beauv., Lolium 
multiflorum Lam., S/c/a 
spinosa L. 
Chenopodium album 
L., Sorghum halepense 
(L.) Pers. 
Eleocharis obtuse 
(Willd.) Schult, 5'c/A77W.y 
cyperinus (L.) Kunth 
Phaseolus vulgaris L, 
Zea woyi- L., 
Lycopersicon 
esculentum Mill and 
Hibiscus esculentus L. 
Eichhornia crassipes 
(Mart.) Solms 
extract on the 
germination percentage 
and on the germination 
speed caused abnormality 
and seedling growth 
inhibition 
Root exudates and plant 
extracts caused inhibition 
of root growth 
Green manure reduced 
the growth of weed 
Residues of preceding 
sunflower reduced crop 
density, weight of seed 
and total yield 
Aqueous extract of root 
and shoot reduced the 
germination and growth 
of test plant 
Crops residue inhibited 
the plant height, root dry 
weight, top growth dry 
weight and total dry 
weight of test plant 
Aqueous extracts of 
above ground parts and 
roots inhibited 
germination and seedling 
growth of test plants 
Plant extracts caused 
reduction in germination 
and radical length 
Leachates of above 
ground parts exhibited 
reduction of chlorophyll 
a 
Aqueous extract from 
leaves and root had a 
strong inhibitory effect 
on germination and 
seedling growth of test 
species. 
Leaf leachates and 
residues reduced 
germination and killed 
the weed. 
2010 
Bertin et al., 
2003 
Om etal., 
2002 
Batish et al, 
2002c 
Javaid, 2006 
Srisa, 2007 
Koger and 
Bryson, 2004 
Vaccarini and 
Bonetto, 2000 
Ervin and 
Wetzel, 2000 
Abugre and 
Quashie-sam 
2010 
Saxena, 2000 
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Lantana camara 
L. 
Lepidium draba 
L. 
Lomandra 
longifolia Breeze 
Macaranga 
tanarius (L.) 
Mull.Arg. 
Medicago sativa 
L. and Vicia 
cracca L. 
Melilotus indica 
(L.) All. 
Monochoria 
hastata (L.) 
Solms. 
Morus alba 
Land Toona 
ciliata M. Roem. 
Magnifera indica 
L. 
Ophiopogon 
japonicus (L.) f. 
Ker Gawl. 
0. japonicus 
Ker-Gawl. 
On some selected 
agricultural crops 
Glycine max (L.) 
Merrill., Hordeum 
vulgare L., Nicotiana 
tabacum L., Triticum 
aestivum L., Zea mays 
L. 
Lactuca sativa L. 
Bidens pilosa L., 
Lactuca sativa L., 
Leucaena leucocephala 
(Lam.) de Wit. 
Amaranthus retroflexus 
L. Lolium perenne L 
Ipomea hederacea, 
Pharbitis hederacea L. 
and Portulaca oleracea 
L. 
Phalaris minor Retz. 
Oryza sativa L. 
C/cer arietinum L., 
Triticum aestivum L., 
Zea way '^ L., Phaseolus 
vulgaris Land Glycine 
max (L.) Merrill. 
Capsicum annum L., 
Glycine max (L.) 
Merrill, Zea /wa>'5 L., 
O. sativa L., 
Abelmoschus 
esculentus L. 
Cyperus difformis L., 
Echinochloa crus-galli 
(L.) P. Beauv. 
Monochoria vaginalis 
Burm.f. C. Presl. ex 
Kunth. 
Brassica campestris L., 
Lactuca sativa L., 
Water soluble extract of 
weed inhibited the 
germination and initial 
growth of crops 
Shoot extract inhibited 
radicle elongation. 
Root exudates in soil 
reduced the growth of 
test plant 
Aqueous extracts and leaf 
residue mixed soil 
inhibited growth and 
weed density. 
Leaf and root extract 
inhibited the germination 
and growth 
Green manure inhibited 
germination of test weed 
Aqueous extracts of 
leaves, roots and whole 
plant inhibited seed 
germination and seedling 
growth of 0. sativa L. 
Aqueous leachates 
reduced the germination, 
radicle and plumule 
length of test plants 
Leaf leachates were 
found to have both 
inhibitory and 
stimulatory effects on 
seedling grov^h. 
germination and dry 
matter of receptor plants 
Aqueous extracts of 
underground parts 
inhibited seed 
germination, seedling 
growth and dry weight of 
test plants 
Leaf residues and 
Kamal and 
Nazmul2011 
Emeterio et 
al, 2004 
Asao, 2007 
Tseng et al., 
2003 
Koloren, 2007 
Om et al., 
2002 
Karim et al.. 
2003 
Kausal et al, 
2006 
Sahoo et al. 
2010 
Lin et al, 2004 
Iqbal et al, 
extracts inhibited |2004 | 
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Oryza sativa L. 
Parthenium. 
hysterophorus L. 
Parthenium 
hysterophorus L. 
Parthenium 
hysterophorus L. 
Parthenium 
hysterophorus L. 
Parthenium 
hysterophorus L. 
Parthenium 
hysterophorus L. 
Parthenium 
hysterophorus L. 
Piper 
methysticum L. 
Polygonium 
hydropiper L., 
Amaranthus 
spinosa L., 
Chenopodiunm 
album L., 
Medicago sativa L., 
Echinochloa -crus-
galli (L.) P. Beauv. 
Cassia occidentalis L., 
Cassia sophera L. and 
Cassia tora L. 
Brassica campestris L., 
Brassica rapa L. 
Eragrostis tef(Zucc.) 
Trotter 
C/cer arietinum L, 
Raphanus sativus L., 
Lettuce 
Brassica rapa L. 
Lettuce 
Echinochloa crus-galli 
(L.) P. Beauv., Lactuca 
sativa L. 
Zea woyi' L. 
. 
emergence and dry 
weight, root and shoot 
length of test plants 
Aqueous extract of whole 
plant and root exudates 
inhibited the seedling 
growth 
Aqueous extract of 
inflorescence, stem and 
leaf inhibited the seed 
germination and seedling 
growth 
Root extracts alone or 
amended in soil reduced 
seedling length and dry 
weight of test crops 
Aqueous extracts of 
flowers, stem, root and 
leaf inhibited 
germination 
Residues and its extracts 
caused reduction of 
seedling length and dry 
weight. 
Aqueous extract of leaf 
and flower inhibited seed 
germination and seedling 
growth 
Aqueous extract of green 
leaf and flower reduced 
the seed germination. 
survival, cotyledon area, 
leaf number, branch 
number, plant height, 
root weight, fertilization 
value and pollen viability 
of test plant 
Plant compost reduced 
emergence, germination 
percentage and seedling 
growth 
Residues inhibited 
emergence and growth of 
test plants 
Dried and aqueous 
extract of weed species 
inhibited the seed 
germination and seedling 
growth of corn 
Haibin, 2007 
Rahman, 
2006a,b 
Batish et al, 
2003 
Tefera, 2002 
Batish e/fl/., 
2002, Singh et 
al.,2Q03 
Wakjiraera/., 
2005 
Prasad and 
Priyadarshani, 
2006 
Wakjira et al.. 
2009 
Hong et al., 
2002 
Samad et al.. 
2008 
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Cyperus rotunda 
L., Imperata 
cylindrica L. 
Pluchea 
lanceolata (DC.) 
C.B. Clarke 
Populus 
deltoides 
(Aiton) Eckenw. 
Prosopis 
cineraria 
(L.) Druce. 
Pueraria 
thunbergiana 
(Sieb and Zucc.) 
Benth. 
Raphanus 
sativus L. 
Raphanus 
raphanistrum L. 
Rheum emodi 
Wall. Ex Meissn, 
Saussurea lappa 
C.B.Clarke, and 
Potentilla 
fulgens L. 
Ruta graveolens 
L. 
Schima superba 
Reinw. ex Blume 
Brassicajuncea L. 
Czemiak 
Radish, French bean 
and Mustard 
Oryza sativa L. 
Barbarea vulgaris 
R.Br., Lactuca sativa 
L., Lolium perenne L., 
Phleum pretense L. 
Zea mays L. and weed 
infesting Zea mays L. 
fields 
Capsicum annuum L., 
Cyperus esculentus L., 
Lycopersicon 
esculentum Mill. 
Amaranthus caudatus 
L., Phaseolus mungo 
L., Phaseolus vulgaris 
L., Eleusine coracana, 
(L.) Gaerth, Triticum 
aestivum L. and 
Fagopyrum esculentum 
P.Mill. 
Cucurbitapepo (L.) 
var. pepo. Lens 
esculentus Medik., 
Raphanus sativus L. 
Phoebe bournei 
(Hemsley) Yang 
Shoot height, pod 
number, and seed weight 
were reduced in weed 
incorporated soil 
Aqueous extract of leaf 
leachate reduced the 
germination and seedling 
growth of test plants 
Leaf extract inhibited 
germination and growth 
Freeze-dried leaves 
inhibited germination and 
growth of roots and 
shoots 
Mature plant. 
incorporated into the soil 
reduced the number of 
monocotyledon and 
dicotyledon weed 
increased the yield of 
maize 
Leaf margins ofZ,. 
esculentum and C. 
annuum turned necrotic 
after transplanting into 
soil amended with weed 
whereas in C. esculentus 
tuber production and dry 
weight were reduced to 
more than 80% 
Aqueous extract of whole 
plant reduced the 
germination of test plants 
Weed residues inhibited 
the seed germination 
Aqueous extracts of leaf 
and root inhibited the 
germination rate, fresh 
weight and dry weight of 
Inderjit, 2002 
Khane/ 
a/., 2006 
Punjani et al, 
2006 
Kato-Noguchi, 
2003a 
Dogon and 
Uygur, 2005 
Norsworthy 
and Meehan, 
2005 
Tahir, 2007 
Oliva et al, 
2002 
XiaoQing et 
al, 2006 
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Solanum 
lycocarpum 
A. St.-Hil. 
Sorghum 
halepense (L.) 
Pers. 
Sphenoclea 
zeylanica Gaertn. 
Sisybrium irio 
and Discuriania 
Sophia (L.) 
Schur 
Sorghum bicolor 
(L.) Moench and 
0. saliva (Husk) 
Syzygium cumini 
L. 
Tagetes minuta 
L. and 
Eupatorium 
rugosum Houtt. 
Tamarindus 
indica L 
Tamarindus 
indica L. 
Trifolium 
pratense L. 
Trifolium 
pretense L., 
Trifolium repens 
Sesamum indicum L. 
Echinochloa crus-galli 
(L.) P. Beauv. 
Gossypium hirsutum L., 
Setaria verticillata (L.) 
P. Beauv., Zea mays L. 
Oryza saliva L. 
Triticum aestivum L. 
F/g^ «a unguilata (L.) 
Walp. 
O. saliva L, Zea mayj-
L., Fz'gna radiala L. 
v j^'/er scaber L., Bidens 
bipinnata Land Zo/'w^ 
corniculatus var. 
japonicus 
Echinochloa crus-galli 
(L.) P. Beauv., Lactuca 
saliva L., Raphanus 
salivus L., Trifoliun 
repens L. 
Echinochloa crus-galli 
(L.) P. Beauv., Lactuca 
saliva L., Raphanus 
salivus L, Trifoliun 
repens L. 
Sinapis arvensis L. 
Lolium multiflorum 
Lam. 
test plant 
Aqueous extract of leaf 
and ground fruit tested 
seed germination and 
early growth in soil of 
test plant. 
Aqueous extracts reduced 
germination, total fresh 
weight and root length 
Aqueous extracts of 
leaves, roots and whole 
plant inhibited seed 
germination and seedling 
growth of O. saliva L. 
Water extract of target 
plants inhibited the 
germination and primary 
growth of test species 
Extract brought about 
considerable inhibition in 
the germination and 
seedling growth of test 
species 
Pulp extract significantly 
suppressed the 
germination growth and 
biomass yield of test 
crops 
Aqueous extract of 
whole plant inhibited the 
root and shoot length 
Strong growth inhibition 
was observed by aqueous 
extracts of seed and bark 
of the weed 
Rhizosphere and 
amended soil and leaf 
extracts reduced radicle 
and hypocotyls growth 
and fresh and dry weight 
Plant residue amended 
soil caused reduction in 
radicle growth 
Water extracts of stem, 
leaf and root inhibited 
the germination and 
Aires et al, 
2005 
Vasilakoglou 
etal, 2005 
Karime/a/., 
2003 
Edrisi and 
Farabakhsh 
2011 
Kayode and 
Ayeni 2009 
Bhate/a/., 
2010 
Jihyon and 
KewChelo, 
2006 
Parvez et al, 
2004 
Parvez el al., 
2003a,b 
Ohno el al, 
2000 
CaiXia etal., 
2005 
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L, Trifolium 
hybridum L., 
Melilotus 
officinalis (L.) 
Pall. Lucerne, 
Onobrychis 
viciifolia Scop. 
and Vicia villosa 
Roth 
Trifolium repens 
L. 
Trifolium 
resupinatum L. 
and Trifolium 
alexandrium L. 
Triticum 
aestivum L. 
Vicia villosa 
Roth 
Abutilon theophrasti 
Medic, and 
Echinochloa crus-galli 
(L.) P. Beauv. 
Amaranthus retroflexus 
L., Convolvulus 
arvensis L., Secale 
cereale L. and Sinapis 
arvensis L. 
Zea mays L. varieties 
Veronica persica Poire, 
Poa annua L.and 
Echinochloa -crus-galli 
(L.) P. Beauv. 
seedling grovrth of test 
plants 
Aqueous extracts of 
aerial parts and roots 
reduced the seed 
germination, root 
activity, respiratory rate 
and enzyme activities of 
test plants 
Aqueous extracts of 
dried tissue reduced the 
seedling growth of test 
plants 
Straw Extracts have a 
negative and significant 
effect on seedling growth 
of corn 
Extract of leaves, roots 
and whole plant 
inhibited seed 
germination and seedling 
growth 
Ying etai, 
2006 
Maighany et 
al, 2005 
Saffalri and 
Torabi-sirchi 
2011 
XiaoXiae/fl/., 
2007 
ALLELOCHEMICALS 
The chemicals responsible for the phenomenon of allelopathy are known as 
allelochemicals or allelochemics (Whittaker and feeny, 1971). These allelochemicals 
are largely classified as secondary metaboUites (such as alkaloids, isoprenoids, 
phenolics, flavonoids, terpenoids and glucosinolates (Nazir et al, 2007). The 
allelopathic substances released by plants accumulate in the soil in the physiologically 
active level (Hussain et al, 2004, Hussain and Ilahi, 2009, Samreen et al, 2009). 
Studies have reported that the response to allelochemicals may be concentration 
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dependent (Ashrafi et al., 2008, Kayode and Ayeni, 2009). With the help of 
allelopathy, weed-crop, crop-crop and weed-weed interaction can easily be explained. 
Chemicals with allelopathic potential are concentrated in almost all plant 
parts and in many tissues like leaves, fruits, stem, flowers, pollen, seeds, buds and 
roots (Putnam, 1998, Macias etal., 2007). Eppard et al., (2005) stated that plants 
released phytochemicals from dead tissues and their incorporation to the soil could be 
accelerated by leaching thus facilitating their harmful effects in field. These 
allelochemicals are released from plants by means of leaching (Overland, 1966), 
decomposition of residues (Weston, 1996, Guenzi et al., 1967, Hedge and Miller, 
1990), volatilization (Petrova, 1977 and Oleszek, 1987), root exudation (Chou, 1990, 
Tang and Young, 1982), and pollen of some plants (Cruz-ortega et al., 1988). 
Allelopathic potentiality is largely influenced by the quality (composition) 
and quantity (concentration) of allelochemicals. Once released into the environment 
these allelochemicals undergo processess such as retention, transformation and 
transportation. These processess are influenced by both abiotic and biotic factors. 
Among the abiotic factors heat, light, soil texture, soil inorganic component and 
organic matter (Dalton et al., 1993, Blum et al., 1987, Dao, 1987, Inderjit and 
Dakshini, 1994, Eingelling, 1995) and biotic factors are mainly soil microbes such as 
bacteria and fungi (Rice, 1984, Blum and Shafer, 1988). Environmental stresses such 
as moisture, nutrient deficits and extremes in temperature, irradiance and disease and 
predation demage may also enhance the activity of allelochemicals (Einhelling, 1996). 
Many workers have identified different allelochemicals from different weed. 
Volatile essential oils (a-pinene, cineole, (-)-trans-caryophyllene, p-myrecene, a-
terpinine, (-)-thujone, bonyl acetate identified from Artemisia prrceps (Kil et al., 
1999). From Avena fatua L. major allelochemicals identified are scopoletin, 
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coumarin, p-hydroxy benzoic acid, vanillic acid (Perez and Ormeno-Nunez, 1991). 
Dung et al, (1992) identified a-thujone as major allelochemical from Artemisia 
vulgaris L. The allelochemicals Emodin and physcion have been identified from 
Polygonium sachalinense F. Schmidt, (Inoue et al., 1992). Sesa cermua known for the 
number of phenolics viz ferulic acid, vanillic acid, p-coumaric acid and p-
hydroxybenzoic acids identified Makino (Li et al., 1992). Chlorogenic acid identified 
from Chenopodium album L. (Mallik et al., 1994). Some of the potential identified 
allelochemicals from weeds are listed in Table 4. 
Table. 4: List of different allelochemicals identified from different weeds. 
Source 
Ailanthus 
altissima (Mill.) 
Swingle 
A lliaria petiolata 
(Bieb) Cavara 
Aphelandra 
squarrosa Nees 
and A. 
Fuscopunctata 
(Hook.) Vareschi 
Bathriochloa 
laguroides var. 
laguroides 
Centaurea 
maculosa Lam. 
Centaurea diffusa 
Lam. 
Centaurea diffusa 
Lam. 
Cistus ladanifer 
L. 
Chemical 
nature 
Quassinoid 
Thiocyanates 
Hydroxamic 
Sesquiterpenes 
and 
hydrocarbons 
Flavonoid 
Sesquiterpene 
lactone 
Flavonoid 
Phenolic acids 
Chemical Name 
Ailanthone 
Allyl isothiocyanate 
(AITC), benzyl 
isothiocyanate (BITC) 
DIOBOA (2,4-dihydroxy-
1,4-benzoxazin-3(4H)-one) 
DIMBO 2,4-dihydroxy-7-
methoxy-1,4 benzoxazin-
3(4H)-one), HBOA 2-
hydroxy-1,4-benzoxazin-
3{2H) one ), HMBOA (2-
hydroxy-7-methoxy-1,4-
benzoxazin-3 (2/f)-one) 
E, E famesol, hexadecene, 
n.dodecene and 1 
tetradecene 
(±)-catechin 
Cnicin 
Hispidulin (6,5,7, 4-
triihydroxy-6-methoxy 
flavone 
Ferulic, cinnamic, 4-
hydroxybenzoic, 
hydroxycinnamic and p-
Reference 
Heisey, 1996, 
Heisey and 
Heisey, 2003 
Vaughn and 
Berhow, 1999 
Baumeler et 
al., 2000 
Scrivanti et 
al., 2009 
Bais et al., 
2002; 
Fortuna etal., 
2002 
Naira et al., 
2009 
Chaves et al., 
2001 
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Cyperus rotundus 
L. 
Desmodium 
uncinatium 
(Jacq.) DC 
Desmodium 
uncinatum (Jacq.) 
DC. 
Empetrum 
hermaphroditum 
Hagerup 
F. esculentum 
(P.) Mill. 
Fagopyrum 
esculentum 
Moench. 
Fagopyrum 
esculentum 
Moench. 
Helianthus 
annuus L. 
Inula falconari 
Hook. f. 
lochroma 
australe Griseb. 
Lactuca sativa L. 
Lantana camara 
L. 
Leonurus sibricus 
Dicarboxylic 
acid, phenolic 
acid, fatty acid 
Flavonoid 
Isoflavones 
Tannins, 
phenolic acids 
Phenolic acids 
and fatty acids 
Carboxamide 
Phenolic acids 
Flavonoids 
sesquiterpenoid 
Withanolides 
Phytotoxic 
lignans 
Phenolic acids 
Phenolic acid 
anisic acid, methyl 
propionate, azulene 
Succinic, p-coumaric, 
ferulic, palmitic acis, stearic 
acid, D-hydroxy-
hydrocinnamic acid, loeic 
acid, 4-hydroxy-
benzeneacetic acid 
Isoschaftoside 
Uncimanone A,B, and 
uncimanone B, Uncimanone 
C 
Batatasin-III 
Ferulic, caffeic, 
chlorogenic, palmitic, 
stearic, arachidic and 
behanic acid 
Fagomine,4-piperidone, 2-
piperidine methanol 
Eugenol, coniferyl alcohol 
and 3,4,5-methoxyphenol 
Heliannone A,B 
3p-caffeoxyl-pi,8a-
dihydroxyeudesm-4(l 5)-
ene. 
4,7,20, trihydroxy-1-
oxowitha-2,5,24-
trienolide(2) 
Dihydrodiconiferyl alcohol 
and Lariciresinol 
p-hydroxybenzoic acid, 
vanillic acid, caffeic, 
protocatechuic, trans-
cinnamic gentistic syringic, 
ferulic, o-coumaric, p-
coumaric, and salicylic acid 
Caffeic acid 
Quayyum et 
al, 2000 
Hooper et al., 
2010 
Tsanuo et al., 
2003 
Gallet et al, 
1999 
Tsuzuki and 
Dong, 2003 
Iqbal et al, 
2002 
Kalinova et 
al, 2010 
Rao et al, 
2001 
Latif et al., 
2010 
Vaccarini and 
Bonetto, 2000 
Petronia et 
al, 2010 
Ambika et al, 
2003 
Mandal, 2001 
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L. 
Macaranga 
tanarius (L.) 
Mull. Arg. 
Mikania 
micrantha H.B.K. 
Parthenium 
hysterosphorus L. 
Polygonella 
myriophylla 
(Small) Horton 
Prosopis juliflora 
(Sw.) DC 
Pueraria 
thunhergiana 
(Sieb and Zucc.) 
Benth. 
Raphanus sativus 
L. 
Rheum nobile 
Hook.f. and 
Thomson 
Solidago 
altissima L. 
Sphenoclea 
zeylanica Gaertn. 
Vulpia myuros 
(L.) C. Gmelin 
Flavonoids 
Flavonoids 
Sesquiterpene 
lactone 
Phenolic acids 
and Flavonoids 
Amino acids 
and flavonoids 
Carotenoids 
isothiocyanates 
Flavonoids 
Polyactylene 
Dithiolane 
oxides 
Phenolic acids 
Nymphaeol-A,B and C, 
quercetin, abscisic acid, 
blumenol A,B and C, 
tanariflavanone A, 
tanariflavanone B 
a-amyrin, ferulic acid, 
stigmasterol 
parthin 
Gallic acid, quercetin 
hydroquinone, and 
rhamnetin 
Tryptophan, syringin, (-)-
lariciresinol 
cis-, trans-xanthoxin and 
trans, trans-xanthoxin 
Isothiocyanate benzyl, 
isothiocyanate allyl 
Quercetin-3 -o-glucoside, 
quercetin 3-o-galactoside, 
quercetinS -o-rutinoside, 
quercetin 3-o- arabinoside, 
quercetin 
DME (dehydromatricaria 
ester) 
Zeylanoxide A, 
epizeylanoxide A, 
zeylanoxide B, epi-
zeylanoxide B 
Benzoic acid, ferulic acid, 
salicylic acid, vanillic acid, 
syringic acid, succinic acid, 
catechol, hydrocinnamic 
acid 
Tseng et al, 
2003 
Young-jun et 
al, 2008 
Batish et al., 
(2002,2007) 
Weidenhamer 
and Romeo, 
2004 
Nakano et al., 
2002 
Kato-
Naguchi, 
2003b 
Iwashina et 
al, 2004 
Ito et al., 
1998 
Hirai et al., 
2000 
An et al., 
2000,2001 
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PHENOLIC ALLELOCHEMICALS 
Phenolics have been reported to play a major allelochemical role in a wide 
range of plant species (Rice, 1984, Kuiters and Sarink, 1986, Seal et al, 2004, Belz, 
2007, Macias et al, 2007). The degradation of phenolic from soil is a resuh of 
ionization, oxidation, polymerization, sorption onto soil particles, seed and root 
uptake and transformation or utilization by microorganisms (Blum, 2004). It has been 
hypothesized that phenolics are metabolized by soil micro organisms, gets 
accumulated in soil and inhibited the growth of the neighbouring plants (Chou and 
Patrick, 1976, Li et al, 1992, Tsai and young, 1993, Sene et al, 2000, Pramanik et al, 
2001, Ismail and chung, 2002, Shiraish et al, 2002, Horimato et al., 2002, Zeng and 
Mallik, 2006). In soil phenolics occur in three following forms, free, reversibily 
bound and bound forms. Free phenolics compounds accumulate in the rhizophere soil 
which ultimately affects the plant growth (Hung et al, 1999). Tsao and young (1993) 
identified eleven phenolic compounds from the soil beneath Bamboo Dendrocalamus 
latifolrus Munro (p- Coumaric acid being the major inhibitory component in the soil). 
Protective role of phenolics was that of protocatechuic acid and cathecol from onion, 
aid against infection of Calletotrichum circinaus (Capasso et al., 1992). The 
inhibitory compound present in sorghum plants are mostly phenolics which caused 
reduction in dry weight, cholorophll content and ion uptake in Cowpea (Guenzi and 
Mc callo, 1996). Seal et al., (2004) found 200 different compounds in rice root 
exudates that fall under three main chemical classes, phenolics, phenylalkanoic acids 
and indoles and several classes of secondary metabolites (Olofsdotter et al, 2002, 
Seal et al., 2004). However the common putative compound found in rice are 
phenolics (Rice, 1987, Chou et al, 1991, Inderjit, 1996, Chou and chiou, 1997, Blum 
et al., 1998) such as p- coumaric acid, p-hydroxybenzoic acid, ferulic acid and 
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vanillic acid. The effects of phenolic compounds ranges from changes in membrane 
permeability, inhibition of plant nutrient uptake, cell division, elongation and 
submicroscopic structure, effects on plant photosynthesis and respiration, effects on 
various enzyme function and activities, effects on synthesis of plant endogenous 
harmones and on protein synthesis (Patterson 1981, Einhelling et al., 1985, Gerald et 
fl/., 1992, Zhao-Huie/a/., 2010). 
BEHAVIOUR AND PHYTOTOXIC ACTIVITIES OF ALLELOCHEMICALS 
IN SOIL 
The chemicals released from the plant are involved in plant- plant interaction 
and allelopathy plays a significant role in the ecosystem as well as the agroecosystem 
including plant dominance, succession and crop productivity (Kohli et al, 2001, 
Takeuchi et al, 2001). The behaviour of allelochemicals in soil is governed not only 
by physio-chemical properties such as soil pH (Dalton et al., 1989), but also by the 
soil organic matter and organisms (Rice, 1984, Vogel and Dawson, 1985, Takahashi 
et al, 1994) and moisture content (Fisher, 1978, Horrie et al., 1989, Scisciolo et al., 
1990, Blum et al, 1994). The presence of allelochemicals in soil with grown plants 
was reported for several plant species (Chou and Lee, 1991, Li et al, 1993, 
Yamamato, 1995, Gallot and pellissier, 1997, Jose and Gillespie, 1998, Gillet et al, 
1999, Sena et al, 2000). The presence of allelochemicals in the soil directly affect the 
growth of receiver Plants (Dalton et al, 1989, Blum et al, 1994, Blum, 1998). The 
main allelochemical found in rhizosphere soil ofAgeratum conyzoids L. Identified are 
P- coumaric acid, gallic acid, ferulic acid. P-hydroxy-benzoic acid and anisic acid 
(Batish et al, 2008). The main processes controlling the concentration of 
allelochemicals in soil water are adsorption on the solid soil, desorption from the soil 
solid and transport in the soil, which are affected by soil factors (Kobayashi, 2002). 
Lengthwise distribution of allelochemicals in the soil is also an important factor in 
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inducing phytotoxicity activity (Ponder and Tadros, 1985, Scisciola et al., 1990, 
Gallet and Pellissier, 1997, Jose and Gillespie, 1998, Koyama et al., 2001). 
In a grassland ecosystem, accumulation of litter may influence soil pH, reduce 
ammonia losses, decrease wet nitrogen deposition and change the chemical 
composition of rainfall reaching the soil (Knapp and Seastedt, 1986, Facelli and 
Pickett, 1991). Soil pH an important factor for uptake of allelopathic compounds 
(Blum, 1996). Incorporation of rice residues in paddy soil results in higher microbial 
activity and phenolics which results in lower availability of ammonia, nitrate, Zn, Cu 
and Mn than soil without rice residues (Harper, 1997, Chou and Chou, 1979, Pal et 
al, (1994) reported that the polyvalent elements Cu* ,^ Mn^^  and Fe'*"'^  facilitate the 
transformation of phenolic compounds. Similarly p-coumaric and vanillic acids 
identified in barley (Hordeum vulgare L.) had great effect on growth under nitrogen 
and phosphorus deficient conditions. Protocatechuic acid complexed with Fe and Al 
resulting in increased solubility and mobility of these metal ions (Shindo and 
Kuwatsuka, 1977a, b) 
WEED-CROP INTERACTION (ALLELOPATHY) 
The Allelopathy is concerned in research involving sustainable agriculture 
such as weed control, intercropping, nutrient recycling and low external input farming 
practices (Chou, 1986, Fischer, 1987, Rizvi and Rizvi, 1984). The selection of crop 
with allelopathic potential to reduce the intensity of pests, pathogens, weeds, diseases 
and nematodes involve the determination of gene (S) with allelopathic activities and 
the application of breeding and transgenic techniques to place allelopathic gene (S) 
from wild accession to target crop. 
A crop which is allelopathic should include the following characteristics: 
(i) Affect the growth, productivity and yield of other crop. 
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(ii) May affect same crop growing in monoculture or grown in succession. 
(iii) Cause soil sickness and imbalance of nutrients and microbial population, and 
(iv) Can be exploited to selectively suppress weeds through various manipulations 
(Einhelling, 1985, Batish et al, 2001). 
Weed control by allelopathic crops 
Several crops inhibit weeds by releasing phytotoxic chemicals from roots, 
plant leaves and stem (including bark) that penetrates into the soil and encounters the 
initial growth of weeds, cause weed reduction (Xaun et al., 2002). Alfa alfa pellets 
applied to the paddy fields reduce the noxious paddy weeds such as Eichinochloa 
cruss-galli, Monochoria vaginalis, Cyperus difformis and Scirpus juncoides (Xaun 
and Tsuzuki, 2001, Xaun et al, 2002). Buck wheat (Fagopyron spp.) is also useful for 
soil improvement and reduction of pests and weeds (Xaun and Tsuzuki, 2004). Its 
allelopathic potential follows the order perennial>tartary>annual (Tsuzuki et al., 
1975). Buck wheat markedly suppressed the growth of Quack grass (Agropogon 
repens. Digitalis ciliaris, Galinsoga ciliata, Portulaca oleraceae. Chenopodium 
album, Amaranthus viridis, Cyperus difformis, Dopatrium junceum, and Monochoria 
vaginalis (Golisz et al., 2002, Tominaga and Uezu, 1995, Xaun and Tsuzuki, 2001). 
Aqueous extract of rice plants were found to inhibit germination and growth of 
Avena ludovicin, Convolvulus arvensis, Heteranthera limosa, Phalaris minor, 
Monochoria vaginalis, Brassica oleraceae, Triticum aestivum, Trifolium 
alexandrinum, Avena sativa. Lens culinaris, Eichinochloa cruss-galli, lettuce and rice 
(Chou et al, 1991, Tamak et al, 1994, 1919, Das and Gaswami, 2001, Ebana et al, 
2001, Ahn and Chung, 2000, Chung el al, 2001, Mattice et al, 2001, Chung et al, 
2002). Sunflower shows strong weed suppression against Agropogon repens, 
Eichinochloa cruss-galli. Ambrosia artemisifolia. Lambs squarter, Abutilon 
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theophesti. Datura stromonium, Ipomea purpurea, Brassica kaber and Parthenium 
hysterosphorus (Narwal, 1994, Leather, 1983). 
Weed control by covercrops 
Crops are cultivated with regular cropping for soil and moisture 
conservation, nutrient recycling, biomass production, temperature lowering, nuisance 
weed suppression and forage supply are defined as covercrops (Swanto and Murphy, 
1999, Batish et ah, 2001). Major allelopathic crops that function as covercrops are 
barley (Hordeun vulgare), sorghum (Sorghum spp), com (Zea mays), wheat (Triticum 
aestivum). Buck wheat (Fagopyron esculentum), velvet bean {Mucuna pruriens), 
crimson clover {Trifolium incarnate), subterranean clover {Trifolium subterraneum), 
hairy vetch {Vicia vilosa), Ipomoea batatas and Ipomoea tricolor (Batish et al., 2001). 
These allelopathic plants show strong weed suppression (Gliesmann and Garcia, 
1979, Smeda and Putnam, 1998, Einhelling and Rasmussen, 1989, Anaya et al, 1990, 
Fujii etal., 1990, 1991, Worsham and Blum, 1992, Dyek e^a/., 1995, Fujii, 1999). 
Weed control by breeding crops with strong potential of weed suppression: 
Evidence shows that allelopathic potential of crop plants varies among 
plant cultivars and it might be genetically correlated (Xaun et al., 2005). Allelopathy 
of alfa alfa is known to be cultivar dependent (Chung and MuUer, 1995, Xaun and 
Tsuzuki, 2002). Dilday et al., (1998) assessed the impact of 16,000 rice accessions on 
ducksalad {Hether anther a limosa) and redstem (Ammenia coccinea) and concluded 
that the allelopathic potential of rice was cultivar dependent. Since the most 
allelopathic accessions need to be selected, they are important sources to be examined 
at genetic and molecular levels with modern techniques to prepare the genetic maps of 
higher plants. 
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Autotoxicity is an intraspecific allelopathy, occur when a plant species release 
chemical substances that are inhibitory or delay germination of the same species 
(Putnam and Weston, 1986, Chou, 1999, Anaya, 1999, Chuihua et ah, 2007). 
Autotoxicity has been reported in many field crops, including alfa alfa (Hedge and 
Miller, 1990), rice (Chou and Chou, 1979), barley (Ben Hammada et al, 2002), wheat 
(Waller, 1987, Young et al, 1984 and Yu et al, 2000) suggested that the root 
exudates oi Asparagus and Cucurbita strongly contribute autotoxic potential. Phenolic 
acids, cyclic hydroxamic acid. Short-chain fatty acids as well as many other 
phytotoxic chemicals have been identified from the residues and the root exudates of 
wheat which exhibit autotoxicity (Gasper and Neves, 1995, Nakano et ah, 2006, Wu 
et al., 2001, 2002). In alfa alfa autotoxicity is contributed by medicarpin, 4-methoxy 
medicarpin, sativan, 5-methoxy sativan and chlorogenic acid (Dombos et al., 1990). 
Some of the allelochemicals identified from weed residue are listed in Table 5. 
Table. 5: Allelochemicals identified from weed residue. 
Common 
name 
Arrow 
bamboo 
Bill goat 
weed 
Buckwheat 
Canada 
thistle 
Cocklebur 
Cogon grass 
or alang-
alang 
Congress 
Botanical 
name 
Sasa cernua 
Makino 
Ageratum 
conyzoides L. 
Fagopyrum 
esculentum 
Moench 
Cirsium 
arvense (L.) 
Scop. 
Xanthium 
strumarium 
L. 
Imperata 
cylindrica 
(L.) Rausch. 
Parthenium 
Allelochemicals (s) 
Ferulic, vanillic, />-coumaric 
and p-hydroxybenzoic acids. 
Gallic, sinapic, coumaric, 
protocatechuic, /?-coumaric, p-
hydroxybenzoic and benzoic acids. 
Ferulic, caffeic, chlorogenic, 
palmitic, stearic, arachidic and 
behenic acids. 
Caffeic, ferulic, chlorogenic, p-
coumaric, /j-hydroxybenzoic and 
vanillic acids. 
Caffeic, />-coumaric, p-
hydroxybenzoic, chlorogenic and 
ellagic acids. 
Vanillic, jo-coumaric, syringic 
chlorogenic acids, scopolin, 
scopoletin and isochlorogenic acid 
Anisic, /7-hydroxybenzoic, cinnamic. 
Reference(s) 
Uetal, 1992 
Xuan 
etal, 2004 
Tsuzuki and 
Dong, 2003 
Hussain et al, 
1987 
Inemi et al, 
1987 
Abdul-Wahab 
and Al-
Naib,1972, 
Eussen and 
Niemann, 1981 
Kanchan, 
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grass 
Curly dock 
Giant rats tail 
grass 
Jahanson 
grass 
Japanese 
brome 
Lamb 
squarter 
Lantana 
Milk 
purslane 
Pellavatankio 
Prickly glass 
wort 
Quack grass 
Siam weed 
Silver grass 
hysterophorus 
L. 
Rumex 
crispus L. 
Sporobolus 
pyramidalis 
Beauv. 
Sorghum 
halepense L. 
Bromus 
japonicus 
Thunb. Ex 
Murr. 
Chenopodium 
album L. 
Lantana 
camara L. 
Euphorbia 
supina Raf. 
Commelina 
alyssum 
(Mill) Thell. 
Salsola kali 
L. 
Agropyron 
repens (L.) 
Beauv. 
Chromolaea 
odorata (L.) 
King and 
Robins 
Vulpia spp. 
salicylic,/7-coumaric, ferulic, 
caffeic, vanillic, chlorogenic, gallic, 
fumaric acids and sesquiterpene 
lactones (parthenin and coronopilin). 
Phenolic compounds 
Ferulic. p-coumaric acids 
Phenolic compounds mainly 
chlorogenic, p-conmanc acids and 
p-hydroxybenzaldehyde. 
Phenolic acids 
Chlorogenic acid 
;7-Hydroxybenzoic, vanillic, 
p-coumaric, protocatechic, 
gentisic,caffeic,syringic, ferulic,c»-
coumaric,trans-
cinnamic and salicylic acids. 
Galli and tannic acids 
Vanillic, /7-hydroxybenzoic, ferulic 
acids. 
Ferulic acid. 
Succinic, /?-coumaric, p-
hydroxyphenylpropionic, 
phenylacetic, cinamic and 3-4 
dihydroxyphenylpropionic acids 
Phenolic acids and alkaloids 
Pyragallol, catechlo, 3, 4-
dimethoxyphenol, coniferyl alcohol, 
vanillic, ;7-coumaric, hydroquinone, 
protocatechuic, benzoic, /7-hydroxy-
benzoic, hydrocinnamic salicylic, 
gentisic, syringic, succinic, D-
hydroxy-benzenepropanoic, p-
hydroxybenzene propanoic, 
hydrocaffeic, /?-hydroxyphenyl 
acetic, hydroferulic and ferulic 
acids. 
1975, 
Kanchan and 
Jayachandra, 
1980 
Einhelling and 
Rasmussen, 
1973 
Rasmussen 
and Rice, 
1971 
Rice, 1965 
Rice and 
Parent!, 1967 
MoWik etal., 
1994 
Achhireddy e? 
a/.,1985, 
Ambika et 
aL,2003 
Rice, 
1965,1969 
Grummer and 
Beyer, 1960 
Lodhi, 1979b 
Lynch and 
Penn,1980 
Ambika, 1999 
An et ah, 
2000a,b 
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Small 
Everlasting 
Spanish 
health 
Wild oat 
Wild red rice 
Yellow 
Fieldcress 
Yellow 
nutsedge 
Antennaria 
microphylla 
Rydb. 
Erica 
austral is L. 
Avenafatua 
L. 
Oryza 
perrennis 
Moench iiom. 
dub. 
Rorippa 
sylvestris 
(L.) Besser 
Cyperus 
esculentus 
L. 
Caffeic acid, arbutin hydroquinone. 
Protocatechuic, vanillic, p-
coumaric, p-hydroxybenzoic acids 
Vanillic, ferulic, caffeic, 
chlorogenic, p-coumaric, p-
hydroxybenzoic, ellagic acids and 
scopoletin 
Phenolic acids 
Salicylic, p-hydroxybenzoic, 
vanillic, syringic acids, hirsutin, 
pyrocatechole isothiocyanates. 
Syringic, p-hydroxybenzoic, 
vanillic, ferulic,/'-coumaric acids. 
Maners and 
Galitz,1986 
Carballeira 
and Cuervo, 
1980 
Schumacher 
etal, 1983, 
Qureshie et 
al, 1987 
Chou et al., 
1991 
Yamane et al., 
1992 
Sanchez-
Tames et ah, 
1973 
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MATERIALS 
AND 
METHODS 
MATERIALS AND METHODS 
For the present study, different parts of Eclipta alba (L.) Hassk. and soil under 
it were collected from the premises of Aligarh Muslim University, Aligarh. Detailed 
methodologies of experiments are discussed below: 
COLLECTION OF PLANT MATERIAL 
The plants E. alba were collected locally from the areas around the university 
campus. The collected parts were washed thoroughly with running tap water and their 
parts separated. Each part (leaf, stem and root) shade dried separately and powdered 
in an electric grinder and stored in labeled polyethylene bags till used. 
PROCUREMENTS OF SEEDS 
For the growth studies the viable, healthy and uniform seeds of crop and 
weed plants, Oryza sativa L., Phaseolus aureus L., Cassia tora L. and Cassia sophera 
L. were collected from the agricultural fields of Aligarh and premises of the university 
campus. 
COLLECTION OF SOIL 
1. Rhizosphere soil 
Rhizosphere soil i.e. soil in and around of the root system (approximately at 5-
15 cm depth and 10 cm radius) was collected from E. alba invaded areas of Aligarh. 
The soils were collected from different sites. The collected soils samples were shade 
dried, sieved through 2 mm sieve and filled in labeled polyethylene bags till further 
use. 
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2. Control Soil 
The soil was also collected from nearby areas free of E. alba (at least 50 
m away) to serve as control. The collected soil samples were shade dried, sieved 
through 2 mm sieve and filled in duly labeled polyethylene bags till further use. 
PREPARATION OF E. ALBA EXTRACTS 
For this purpose, requisite amount of dried and powdered leaves, stem and 
roots of E.alba was immersed, separately, in requisite amount of pure water 
(conductivity < 0.05 at 25°C) for 18 - 20 h. The conical flask with content were 
shaken thoroughly and filtered through Whatman No. 1 filter paper. The filtrate is 
diluted with distilled water for the preparation of various lower concentration of the 
extract. 
Dried and powdered material 
Soaked in pure water for 24 hrs. 
Residue Filtrate 
(Discarded) (Aqueous Extract) 
Protocol: Scheme for extraction of aqueous extract. 
The content was filtered through Whatman No. 1 filter. The filtrate was 
termed as aqueous extract and stored in refrigerator for further use. 
PREPARATION OF AMENDED SOILS 
Amendments in soils were done by dried and powdered plant material (leaves 
stem and root) which was directly mixed in soil. 
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Powder Amended Rhizosphere Soil: 
In this case, requisite amount of dried powder of plant material was mixed in 
rhizosphere soil so as to get the concentrations of 0.5,1,2 and 4% (w/w). The contents 
were mixed thoroughly and used for growth studies. These were termed as powder 
amended rhizosphere soil. 
Powder Amended Soil: 
In this case, requisite amount of dried powder of plant material was mixed in 
soil collected from the area free from E. alba so as to get the concentrations of 0.5,1,2 
and 4% (w/w). The contents were mixed thoroughly and used for growth studies. 
These were termed as powder amended soil. 
Activated charcoal+powder Amended Soil: 
Amendements in this case were done by adding requisite amount of activated 
charcoal to the different concentrations of 0.5,1,2 and 4% (w/w) powder amended 
soil. The contents were mixed thoroughly and used for growth studies. These were 
termed as activated charcoal amended soil. 
GROWTH STUDIES 
Under Laboratory Condition 
1. Germination Trials: 
The seed germination trial was performed following International Seed 
Testing Association rules. Uniform, healthy and viable seeds of the crop and weed 
plants under test were collected from the agriculture field and road sides of Aligarh. 
These seeds were washed thoroughly in running water and subjected to germination 
trial in response to the treatments. Ten seeds were pre soaked in respective treatment 
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solution at room temperature for 24 hrs. Treatment with pure water served as control. 
The seeds of each treatment were placed equidistantly in 15cm diameter Petri dishes. 
For this purpose each Petri dish was lined with 2 layers of filter paper. The filter paper 
was moistened with respective aqueous extract or pure water (control). Three 
replicates were maintained for each treatment. The whole set was placed in a seed 
germinator maintained at 30±2°C temperature, relative humidity of 25 ±1% and 
continuous light of approximately 4000 lux for 24 h. daily. Emergence of radicle 
considered as the germination. Observation was continued for 15 days till no more 
seeds germinated. 
After 15 days of germination, radicle length and plumule length of all 
germinated seedlings were measured and also determined their dry weight by drying 
in oven set at 75°C for 20h. 
2. Under Green house Condition (In Thermocoal glasses) 
Growth studies were conducted in November, in thermocoal glasses 
maintained at net house. For this purpose, 200 g of powder amended rhizosphere soil, 
powder amended soil and activated charcoal+powder amended soil as well as control 
soil (unamended) were filled in labeled thermocol glasses.Three replicates were 
maintained for each test plant. Seven healthy and viable seeds of each crop and weed 
were placed at 1cm below the soil surface in each glass. The glasses were placed 
under natural conditions and arranged in a completely randomized block design and 
adequately watered daily. The plants in each glass were allowed to grow for one 
month. After one month, number of plants emerged, were counted. These plants were 
carefully uprooted and their root length, shoot length were measured and dry weight 
were determined by oven drying at 75 °C for 24h. 
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DETERMINATION OF pH OF EXTRACTS 
The pH of each extract prepared from different plant parts was determined by 
immersing electrode of EcoScan digital pH meter (Eutech Instruments, Singapore). It 
was presented as mean of five replicates. 
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n* 
EXPERIMENT ON 
AQUEOUS EXTRACT 
Isi 
OBJECTIVE 
To study the phytotoxic effect of different parts of Eclipta alba (L.) Hassk. 
collected from the premises of Aligarh Muslim University campus, Aligarh. 
OBSERVATION PARAMETERS 
• Seedling growth in terms of root length, shoot length and dry weight of the 
crop and weed plants Phaseolus aureus L., Oryza sativa L., Cassia tor a L. 
and Cassia sophera L. in response to different concentrations (0.5,1,2 and 
4%) of extracts prepared from leaves, stem and roots collected from mature 
plant were studied. 
• pH of extracts was also determined. 
METHODOLOGY 
Mature leaves, stem, roots were collected separately from the Eclipta alba 
infested fields. The collected parts were dried, powdered and stored in polyethylene 
bags till further used. For each part, aqueous extracts of different concentrations 
(0.5%, 1%, 2% and 4%) were prepared and for this purpose, 10 seeds of each test 
plant were placed in a 15 cm Petri dish lined with a Whatman no. 1 filter paper, 
moistened with aqueous extract of respective concentration of each part or water (to 
serve as control). After 15 days, root length and shoot length and oven dry weight of 
the seedling were measured. 
STATISTICAL ANALYSIS 
The data were subjected to ANOVA followed by Duncan's Multiple Range 
Test (DMRT) as per Duncan (1955) and 2 sample t-test, wherever applicable. 
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RESULT 
Effect of aqueous extract prepared from leaves ofE. alba 
Germination 
The seed germination of all test plants namely C. tora, C. sophera, P. aureus 
and O. sativa in control as well as in the treatments were observed and found that it 
was very less effected so that the data have not been tabulated and presented. 
Root Length 
When seeds of four test plants were subjected to growth trial in Petri dishes to 
study the effect of aqueous extract derived from the leaves of E. alba. Among weed 
plants C. sophera was measured to have the root length (5.50±0.28cm) followed by 
C. tora (4.60±0.23cm) while in crop plants {P. aureus and O. sativa) the root length 
measured was (10.00±0.50cm and 11.00±0.55cm) in control. But in aqueous extract 
of leaves, the root length of test plants was less than that of control (Fig. 1.1a). About 
(34.36%) reduction was observed in P. aureus and (94%) in C. tora at 4% 
concentration. Among all cases the root length decreases with increasing 
concentration. 
Slioot Length 
The shoot length of O. sativa, P. aureus, C. sophera and C tora seeds sown in 
control (pure water) were (13.00±0.65cm), (14.00±0.70cm), (9.50±0.48cm) and and 
(8.60±0.43cm) respectively (Fig. 1.1b). The maximum effect was observed in C tora 
(85.81%) with the increasing concentrations of aqueous extract of E. alba leaves in 
case of weeds. In crop plants, the maximum reduction was measured to be (50.93%) 
in O. sativa at 4%. The highest concentration of aqueous extract of leaves was more 
effective for the test plants. 
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Fig. 1.1: Effect of different concentration of aqueous extract of Leaf on (a) root 
length (b) shoot length and (c) dry weight of test plants (weeds and crops) 
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Dry Biomass 
The dry biomass was maximum in P. aureus (16.00±0.080mg) and O. sativa 
(13.00±0.65mg), followed by C. tora (9.18±0.46mg) and C. sophera (8.18±0.41mg) 
in the control set. It was also observed that the maximum dry biomass observed was 
in P. aureus (6.28±0.31mg) and the minimum in C. sophera (0.82±0.04mg) at 4% 
concentration. The content of dry biomass decreased with increasing concentration in 
all the test plants. The reduction of percentage was 60.75% in P. aureus, 51.46% in 
O. sativa, 89.93% in C. sophera and 87.15% in C .tora respectively. (Fig. 1.1c). The 
values of correlation coefficient calculated and h was strong and reciprocal. 
(b) Effect of aqueous extract prepared from stem ofE. alba 
Root Length 
The root length of the test plants under investigation when grown in aqueous 
extract of stem, lesser than that of control. When the set-up was subjected to the 
aqueous extract of stem, the lengths of roots were measured to be relatively shorter 
than their respective control (Fig. 1.2a). In case of all these test plants, reduction in 
root length was increased with increasing concentration and it was maximum in C. 
sophera (88.18%) and minimum (30.73%) in O. sativa at 4%. The values of 
correlation coefficient between root length and concentration of aqueous extract of 
stem were strong with the values ranging from -0.913 to -0.962. 
Shoot Length 
The shoot length of plants was measured to be maximum (11.00±0.68cm) in 
O. sativa followed by that of P. aureus (10.00±0.68cm), C. sophera (7.45±0.64cm) 
and C. tora (6.80±0.50cm) respectively in control (Fig. 1.2b). When test plants grown 
in aqueous extract of stem, the plumule length were shorter than their respective 
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Fig. 1.2: Effect of different concentration of aqueous extract of stem on (a) root length 
(b) slioot length and (c) dry weight of test plants (weeds and crops) 
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values in control. Very strong effect was seen at highest concentration (4%) and 
among all the test plants about 41.92% to 80.93% reduction were observed. The 
values of correlation coefficient between shoot length and concentration of aqueous 
extract of root were strong in each of the cases. The values ranged from -0.899 to -
0.925. 
Dry Biomass 
In contrast to the control grown plants, those grown in aqueous extract of 
stem, the dry biomass was relatively less. Reduction was observed in all test plants 
about 57.13% to 85.57%o at 4%> concentration (Fig. 1.2c).The values of correlation 
coefficient between the concentration of aqueous extract of stem and dry biomass 
were strong and reciprocal in all the test plants ranging from -0.899 to -0.957. 
(c) Effect of aqueous extract prepared from root ofE. alba 
Root Length 
In response to extracts from root, the seedling root length of all test plants 
decreased with increasing concentration. Among weeds, maximum root length was 
seen in C. sophera (5.50±0.28cm) followed by C. tora (4.60±0.23cm) and in crop 
plants the maximum root length was seen in O. sativa (11.00±0.55cm) followed by P. 
aureus (10.00±0.50cm) grown in pure water (control). 
With every increase in concentration of aqueous extract, the root length was 
seen to be decreased and the differences between the treatments were statistically 
significant. The effect of extract among all test plants at highest concentration i.e. 4%, 
maximum reduction was seen in C. sophera which reduced nearly (91.27%) and 
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Fig. 1.3: Effect of different concentration of aqueous extract of root on (a) root length (c) 
shoot length and (d) dry weight of test plants (weeds and crops) 
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minimum in O. sativa nearly (32.45%) while in P. aureus and C. tora gets reduced by 
46.43% and 85.65% respectively (Fig. 1.3a).The values of correlation coefficient 
between the root length and concentration of aqueous extract of root was very strong, 
ranging from -0.906 to -0.934. 
Shoot Length 
The lengths of shoot that emerge from the seeds treated with aqueous extract 
of root were small compared to their respective control. Among the four test plants 
grown in control, maximum length was seen in O. sativa (14.00±0.70cm) and shortest 
length was in C. tora (8.60±0.43cm). However, like root length, the shoot length of 
plants treated with aqueous extract of root were shorter compared to the respective 
values of control (Fig. 1.3b). Although, with every increasing concentration of the 
extract applied, the length was seen to be decreased. Maximum reduction in shoot 
length was seen in C. tora (82.44%) and minimum in P. aureus (43.85%). In all the 
cases, the value of correlation coefficient was reciprocal and strong with value 
ranging from -0.881 to -0.921. 
Dry biomass 
Like the root length and shoot lengths, the dry biomass of test plants were less 
than their respective values of control. (Fig. 1.3c). Among all test plants maximum 
effect on dry biomass was observed in C. sophera (1.05±0.005mg) and minimum in 
P. aureus (6.69±0.33mg) at highest concentration (4%). In all the four cases 
correlation coefficient values between dry biomass and concentration of aqueous 
extract were strong ranging from -0.878 to -0.943. 
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pH of extracts prepared from different parts of ^ . alba 
The study didn't reveal much change in the pH of extract, though it differed 
within different extract concentration. The pH of the extracts (i.e. leaves, stem, and 
root) ranging from 6.39 to 7.68 (Table 6). 
Table. 6: Values of pH in different concentration of extracts of leaves, stem, 
roots of E.alba 
Extract 
concentration 
0.5 
1.0 
2.0 
4.0 
Leaves 
7.68 
7.60 
7.63 
7.59 
Stem 
6.57 
6.49 
6.46 
6.39 
Root 
7.29 
7.24 
7.21 
7.19 
DISCUSSION 
It is clear from the present study that different parts of E. alba exhibited 
phytotoxic potential through their aqueous extracts, though the magnitude of 
phytotoxicity varied with plant part (leaves, stem and root).The study, therefore, 
indicated that some growth inhibitors (allelochemicals) which exhibited the 
allelopathic stress against seedling growth and dry biomass of test species, C. tora, C. 
sophera, O. sativa and P. aureus. A number of studies have indicated that aqueous 
extracts of weed, are phytotoxic in nature and thus reduce the growth of other plants 
(Qasem and Foy, 2001, Bulut et al., 2006). Some recent studies indicating the 
phytotoxic or allelopathic effect of aqueous extract of weeds include Mikania 
micrantha, Hyptis suaveolens, Lantana camara (Sisodia and Siddiqui, 2007a,b,c), 
Croton bonplandianum (Sisodia and Siddiqui, 2010, Sisodia et al, 2010), Cyperus 
rotundus (Quayyaum et al, 2000), Chinese fir leaves (Guo Chang et al, 2007), 
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Andrographis paniculata (Alagesaboopathi, 2011), Chenopodium murale (Batish et 
al., 2007), Ageratum conyzoides, Ambrosia trifida and Lantana camara (Kong, 
2010), Lantana camara (Hossain and Alam, 2011) and Oryza saliva (Punjani et al., 
2006). All these studies indicated that the release of phytotoxic chemicals during the 
preparation of aqueous extracts which suppressed the seedling growth and dry 
biomass of test species. Under natural conditions, metabolites including organic 
acids, minerals, carbohydrates and amino acids are released or leached from various 
parts of plant including foliage, stem, flowers and fruit of the plant by forming 
aqueous solution with rainwater, dew water and mist (Tukey and Morgan, 1964). 
Through this process, a number of phytotoxic chemicals are also leached that bring 
about inhibitory effects on the other plant (Rice, 1984). The phenomenon of 
leachation is wide spread in nature and plays both stimulatory and inhibitory roles 
and is thus ecologically important (Tukey and Mecklenburg, 1964). 
The observed phytotoxicity of E. alba may be attributed to the presence of 
variable amount of phytotoxic substances in different parts that leach out under 
natural conditions. Foliar leachates have been regarded to be most phytotoxic in 
nature (Xuan et al., 2004) probably owing to their proportionately greater biomass 
and with greater metabolic activity or production of more metabolites (Xuan et al., 
2004). The results also showed that increasing concentration of extract generally 
enhanced inhibition as the same was reported by (Ashrafi et al., 2008, Kayode and 
Ayeni, 2009, Sisodia and Siddiqui, 2008, 2009). 
Studies have also indicated that phytotoxicity of leachable allelochemicals is 
dependent upon several factors such as concentration, flux rate, age and metabolic 
stage of part and environmental conditions (Rice, 1984). In the present study, it was 
noticed that not only the allelopathic activity of the weed change with plant part but 
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also with the concentration. This is an important observation that can be utilized for 
minimizing the phytotoxicity of the weed during its heavy infestation in the 
croplands. 
More recently, results on the effect of Cyperus rotundus leaf extracted on 
seedling growth of both shoot and roots of wheat were found. Their results indicated 
that root growth may have been affected more than stem and leaves because roots 
were in continuous contact with the extracts (Dana and Domingo, 2006, Wakjira, 
2005, Ashrafi et al, 2008). The reason behind such a result is that root is evidently the 
first to absorb the allelochemicals or autotoxic compounds from the environment 
(Turk and Tawaha, 2003). 
Differences in leaf root and stem extract effects may indicate the presence 
of different (concentrations of) allelochemicals in roots, stem and leaves. For 
example, sorgoleone, an allelochemical of Sorghum genus (Einhellig and Rasmussen, 
1989) constituted more than 80% of root exudates composition (Nimbal et al., 1996, 
Czarnota et al, 2003). 
Generally, in studies with aqueous extracts, the observed inhibitory effect 
are attributed to change in pH and osmotic potential thereby raising concern about 
allelopathy and its ecological existence and relevance (Harper, 1977, Keeley, 1988, 
Conway et al, 2002). In the present study, pH of extracts ranged from 6.39 to 7.68. 
After making these observations, it could be concluded that extract might possess 
growth inhibitory metabolites that leach out in water. In order to find out nature of 
these growth inhibiting substances, the amount of total phenolics in extracts was 
determined as these are most common water soluble group of allelochemicals playing 
an important role in allelopathy (Appel, 1993, Mizutani, 1999). An appreciable 
amount of phenolics was determined in all the extracts and their amount increased 
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with extract concentrations. Further, the amount of phenolics also correlated with 
phytotoxic effect of the weed part (although no correlation analysis was made, it is 
apparent from the data that phytotoxic effect was more where the amount of phenolics 
was more). 
Therefore, on the basis of this observation following conclusions can be made: 
• Different parts of E. alba exhibit differential phytotoxicity and the degree of 
phytotoxicity with respect to plant was in the order: 
Leaves > Roots > Stem 
• Leaves being more in biomass per plant contributed relatively more towards 
phytotoxicity compared to other parts of the plant. 
• Phytotoxicity of aqueous extract was concentration dependent. 
• The more pronounced negative effect on seedling growth and dry biomass was on 
weeds than on crops. 
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EXPERIMENT ON 
RHIZOSPHERE 
AMENDED SOIL 
J 
OBJECTIVE 
To study the effect of soil collected from E. alba L. Hassk. invaded fields on 
growth of some test plants. 
OBSERVATION PARAMETERS 
Observation that was made: 
• Impact of rhizosphere soil of the weed on cumulative growth (in terms of root 
and shoot lengths, and dry biomass per seedling) of weed and crop plants 
namely. Cassia sophera L., Cassia tor a L., Phaseolus aureus L. and Oryza 
sativa L. 
MATERIALS AND METHODS 
Collection of Soil 
Rhizosphere soil was collected from E. alba invaded areas of Aligarh. The soil 
was collected from different sites. It was air-dried, sieved through 2 mm mesh and 
made the lots of 1 kg each. The control soil was collected from the area, free of E. 
alba, served as control. 
These soils were shade dried, ground and sieved (to remove pebbles and other 
impurities) and subjected for growth studies. 
MATERIALS AND METHODS 
Collection of the Material 
E. alba infested site was selected in and around Aligarh Muslim University 
campus, Aligarh. The shade dried fresh plant parts (leaves, stem and root) was 
powdered and packed in polyethylene bags for further use. 
Seeds were collected from the agricultural fields and road sides of the 
university campus, Aligarh. 
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Preparation of Powder Amended Rhizosphere Soil (PRS) 
Fresh green leaves and other parts are collected and dried separately under 
shade and powdered and labeled separately. From these powders 5,10,20 and 40 g of 
the plant parts were added in 1 kg rhizosphere soil lot separately and thoroughly 
mixed so as to get 0.5, 1, 2 and 4% powder-amended rhizosphere soils and labeled as 
LPRS (leaf powder amended rhizosphere soil), SPRS (stem powder amended 
rhizosphere soil), RPRS (root powder amended rhizosphere soil). 
The untreated soil was also taken in thermo coal glasses to serve as control. 
The powder-amended rhizosphere soil has been referred as PRS and unamended soil 
as US, respectively. 
Growth studies in Powder Amended Rhizosphere Soils under green 
house condition 
Seeds of C. tora, C. sophera, P. aureus, and O. sativa were used for growth 
studies. Seven uniform seeds of each were sown in 'PRS' filled glasses along with 
untreated soil, served as control. For each treatment three replicates were maintained 
in a completely randomized block design and placed in green house condition. Each 
glass was sprayed daily with adequate amount of water. After one month, seedlings 
were carefully uprooted ensuring minimal damage to the roots. Root and shoot 
lengths of seedlings from each thermocoal glass were measured and their biomass 
determined after oven drying at 70°C for 24h. 
STATISTICAL ANALYSIS 
The data were subjected to ANOVA followed by Duncan's Multiple Range 
Test (DMRT) as per Duncan (1955) and 2 sample t-test, wherever applicable. 
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RESULTS 
GROWTH STUDIES 
(a) Growth Studies In Leaf Powder Amended Rhizosphere Soil 
(LPRS) 
Germination 
The seed gennination of all test plants namely C. tora, C. sophera, P. aureus 
and O. sativa in control as well as in the treatments were observed and found that it 
was 100% so that the data have not been tabulated and presented. 
Root Lengtii 
The root length seen to be largest in O. sativa (20.00±1.00 cm) followed by P. 
aureus (16.00±0.80cm), C tora (11.03±0.55cm) and C sophera (10.53±0.53cm) 
when sown in control soil, while, a significant reduction in its length was observed in 
leaf rhizosphere powder amended soil (Fig. 2.1a). The maximum reduction was 
observed in C. tora (90.48%) followed by C. sophera (80.63%») and minimum was in 
O. sativa (23.55%)) at 4% concentration, hence the root length decreased with the 
increasing concentrations i.e. 0.5 to 4%. Correlation coefficient values ranging from -
0.889 to -0.950 between root length and concentration were calculated. 
Shoot Length 
The shoot length of test plants varied appreciably, in O. sativa it was 
(22.00±1.10cm) whereas in P. aureus was measured to be (19.00±0.95cm) but in C 
tora and C. sophera the shoot length was (14.30±0.71cm) and (15.17±0.76cm) in 
control set. The shoot length of each test plant decline with increasing concentration 
of amendment of the powder in the Rhizosphere soil (Fig.l.lb). 
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Fig. 2.1: Allelopathic effect of Leaf powder amended rhizosphere soil on (a) root 
length, (b) shoot length and (c) dry weight of some weeds and crops. 
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Among all the test plants, shoot length decrease with increasing concentrations of 
powder amended in rhizosphere soil. The maximum reduction was observed in C. 
tora nearly (82.73%), followed by C. sophera nearly (70.14%). The reduction in 
shoot length was statistically significant. The correlation coefficient values between 
shoot length and concentration of all the test plants were calculated to be strong with 
values ranging between -0.912 to -0.940. 
Dry Biomass 
Like root length and shoot length, the maximum dry biomass was observed 
(85.00±4.25mg) in case of P. aureus followed by O. sativa (78.00±3.90mg), C 
sophera (15.32±0.77mg), while the least dry biomass was measured to be 
(13.33±0.67mg) in case of C. tora in control set-up (Fig. 2.1c). In all these test plants 
maximum retardatory effect was observed at 4% concentration and it was (83.68%) in 
C. sophera, (75.47%) in C. tora, (58.41%) in O.sativa and nearly (52.66%) in 
P.aureus (Fig. 2.1c). The dry biomass of all these test plants decreases with increasing 
concentration. In all the test plants, the values of correlation coefficient between 
concentration and dry biomass was relatively strong showing range -0.922 to -0.965. 
(b) Growth Studies In Stem Powder Amended Rhizosphere Soil 
(SPRS) 
Root Length 
The growth studies in SPS indicated a significant effect. The root length of O. 
sativa was measured to be (20.00±1.00 cm) followed by P. aureus (16.00±0.80cm), 
C. tora (11.03±0.55cm) and C. sophera (10.53±0.53cm)) in control. The minimum 
effect in root length was seen (20.00±1.00cm) in O. sativa among the control (Fig. 
2.2a). In case of all test plants reduction was increased with increasing concentration 
(0.5% to 4%)). The maximum reduction was observed in C tora nearly (85.13%) 
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followed by C. sophera nearly (73.03%) at highest concentration as compared to 
control. The minimum effect in root length was observed in O.sativa nearly (21%) in 
comparison to other test plants. In all the test plants, strong correlation coefficient 
values were calculated, indicating almost consistent decrease in root length with 
increasing concentrations of amendment. 
Shoot Length 
Among test plants under investigation O. sativa was seen to have the 
longest shoot length (22.00±1.10cm) followed by P. aureus (19.00±0.95cm), C. 
sophera and C. tora (15.17±0.76cm) and (14.30±0.72cm) respectively in control. 
(Fig. 2.2b).The shoot length was seen to be decreased with every increased 
concentration of SPS and the differences between the successive treatments were 
statistically significant. At 4% concentration, the maximum reduction was noticed 
nearly (79%) in C. tora followed by C. sophera nearly (70%) whereas in O. sativa 
had least reduction and that was nearly (19%). In all the test plants the values of 
correlation coefficient between the shoot length and concentration were strong, 
showing a linear relationship ranging from -0.916 to - 0.954. 
Dry Biomass 
P. aureus (85.00±4.25mg) having the maximum dry biomass but in the O. 
sativa (78.00±3.90mg) followed by C sophera (15.32±0.77mg) and the least dry 
biomass was seen in C. tora (13.33±0.67mg) in control set (Fig. 2.2c). In contrast to 
the amendment free (control) soil grown plants, those grown in powder amended 
rhizosphere soil the dry biomass was relatively less. With every increase in 
concentration, there was a significant decrease in biomass. The values of correlation 
coefficient between concentrations of amendment and dry biomass were strong in all 
the test plants. 
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Fig. 2.2: AUelopathic effect of Stem powder amended rhizosphere soil on (a) root 
length, (b) shoot length and (c) dry weight of some weeds and crops. 
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(c) Growth Studies In Root Powder Amended Rhizosphere Soil 
(RPRS) 
Root Length 
When seeds of test plants under investigation were subjected to growth trial in 
glasses for the study of the effect of root powder amended rhizosphere soil, the O. 
sativa and P. aureus were measured to have the radical length of (20.00±1.00 cm) and 
(16.00±0.80cm) respectively and was followed by C. tora (11.03±0.55 cm) but least 
in case of C. sophera (10.53±0.53cm) in control. In each case of test plants tried, 
when treated with any of the concentration of the powder, root length was shorter in 
comparison to their respective controls. Further, with every increasing concentration 
of powder, the radicle length was seen to be decreased (Fig. 2.3a). Maximum 
reduction was observed in C. tora (89.76%) and minimum was in O.sativa (23.00%). 
The values of correlation coefficient between the radicle length and concentration of 
aqueous extract ranging from -0.910 to -0.965. 
Shoot Length 
The lengths of plumule that emerged from the seeds grown in root powder 
amended rhizosphere soil were very less compared to their respective control. Among 
all test plants grown in control, maximum length was seen in case of O. sativa 
(22.00±1.10cm) followed by P. aureus (19.00±0.95cm) and C. sophera 
(15.17±0.76cm) and shortest was in C. tora (14.30±0.71cm). However, like radical 
length, plumule lengths were also shorter as compared to the respective values of 
control (Fig. 2.3b). Every increasing concentration of the powder applied, the length 
was seen to be decreased. Maximum reduction was observed in C. tora (79.51%). In 
all the cases, the value of correlation coefficient was strong and linear with values 
from -0.903 to -0.937. 
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Fig. 2.3: AUelopathic effect of Root powder amended rhizosphere soil on (a) root 
length, (b) shoot length and (c) dry weight of some weeds and crop plants. 
25 
S 
S 
o 
o 
S 
c 
o 
o 
CO 
20-
15 
- 10 
5-
.Sf 
'S 
Q 
0 
30 
25 
20 
15 
10 
5 
0 
120 
100 
80 
60 
40 
20 ^  
(a) 
(c) 
^ ^ O. saha{r=-0.9W} 
- • - C«p/mj(r=-0.965*) 
- 0 - C/ora(T=-0.956*) 
(b) 
-
aV—-—. 
a#- _ 
a^  
-
- • - /^amtf(i=-0.915*) 
- V - 0. sam(r=-0.903*) 
ab 
i^^^^^b 
b 
b 
be 
==::r~-—^ c 
b ^ ^ ^ 
- * - Cscp^Bm(T=-0.9i7*) 
- 0 - C/'ora(i=-0.936*) 
be 
^ Vc 
c 
d 
e 
P.aumjs(r=-0.929^ 
Qjar/vw(r=-0.930*) 
c 
- 1 - C sop^Bmir=4).%3*) 
- 0 - C/'ora(i=-0.950*) 
0.0 0.5 1.0 20 4.0 
Treatmoit 
Different superscript symbols along a curve represent significant difference among themselves at P<0.05 applying 
DMRT 
r represent correlation coefficient 
•represent significants significance of correlation at P<0.05 
57 
Dry Biomass 
Again, the dry biomass of test plants varied appreciably, similar with that of 
radicle and plumule. The dry biomass of P. aureus was measured to be 
(85.00±4.25mg/seedling) maximum, as compared to other plants and it was followed 
by O. sativa (78.00±3.90mg/seedling) and the least biomass of (13.33±0.67 
mg/seedling) was seen in case of C. tora in control set-up (Fig. 2.3c). The dry 
biomasses of plants that emerge from seeds treated with powder were less than their 
respective values of control. The reduction in dry weight was statistically significant 
with increasing concentration and the highest concentration (i.e. 4%) was more 
effective for C. sophera and C. tora. However, nearly (81.14%) reduction was 
observed in C. sophera followed by C. tora nearly (71.72%). In all the four cases, 
correlation coefficient values between dry biomass and concentration of aqueous 
extract was strong with values ranging from -0.929 to -0.963. 
DISCUSSION 
How these inhibitors or allelochemicals are released or accumulated in soil, 
only speculations can be made. Rice (1984, 1995) pointed that leachation aided by 
natural agencies of water, decomposition, root exudation and volatilization are four 
possible modes of release of allelochemicals. Allelochemicals may be released 
through any of these or through all of these modes. In the present case, we speculate 
that leachation and microbial decomposition may have caused the release of 
allelochemicals as the study was conducted in rainy season where not only the 
leachation is quick but the rate of decomposition of fallen plant parts is also high. 
Further, the allelochemicals are continuously being added to the rhizosphere because 
of its quick multiplication and rapid growth. 
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The bioassay studies conducted in E. alba rhizosphere amended soil indicates 
a retardatory effect on growth, the magnitude of which varied from species to species. 
It is clear from the experiments that growth of the test plants i.e. Oryza sativa L., 
Phaseolus aureus L., Cassia tor a L., and Cassia sophera L., was significantly 
affected when grown in the rhizosphere soil collected from E. alba invaded fields 
compared to control. All test plants seedling growth and biomass accumulations were 
reduced in powder amended rhizosphere soil. On the basis of root length of the test 
plants, the retardatory effect of test plants appeared to be in the following order C. 
tora > C. sophera > P. aureus > O. sativa. On the basis of shoot length the increasing 
order of test plants was shown to be C. tora< C sophera< P. aureus< O. sativa. In 
the case of dry weight the increasing order of the test plants appeared to be C. 
sophera < C. tora < O. sativa < P. aureus. 
The studies indicate that some inhibitors are present in the rhizosphere soil 
and powder of E. alba that adversely affects the early growth of test plants compared 
to control. The presence of phenolics in the soil inhabited by E. alba might be 
adversely affecting the growth of other plants grown in rhizosphere soil. Several 
studies have indicated that these phenolics are responsible for grov^h retardatory 
effect on other plants including crops thus causing appreciable injury in the growing 
plants (Rice, 1984, 1995, Qasem and Foy, 2001, Weston and Duke, 2003 and Sisodia 
and Siddiqui, 2009). 
The different types of soil exhibited inhibitory effects on the test parameters of 
the selected test species. For amended soils, the degree of inhibition is a function of 
the concentration of the tissue used. The role of soil allelopathy examined encourages 
studies that deal with the subject from different points of view, such as, behavior and 
separation of allelochemicals from soil, identification of allelochemicals, 
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translocation of allelochemicals, role of different microorganisms and environmental 
factors on the activity of allelochemicals. 
Rhizosphere soil is an active root zone of soil, which is densely populated and 
where most of the biotic interaction among microorganisms occurs (Walker et al., 
2003). It is also an abundant source of organic material on which fauna and flora is 
dependant for food (Ryan and Delhaize, 2001). Most of the chemicals especially 
allelochemicals released from plants also accumulate in this zone. These may be 
released by roots as exudates or from above-ground parts through leachation or 
microbial degradation. Roots, however, are known to serve as one of the major source 
of organic chemicals released through root exudation. These exudates may contain a 
diversity of chemicals that regulate the biotic communities of soil besides its physical 
and chemical properties. These also inhibit growth of competing species (Rovira, 
1969).Walker et al, (2003) and Verma and Rao (2006) have reported that plants 
release a number of low (phenolics) and high (polysaccharides, proteins) in this 
respect. The presence of phenolic allelochemicals in rhizosphere soil of E. alba 
invaded fields indicates that these might have been released from the plants through 
any of the mode. This inhibition may also be due to the release of phytotoxic 
substances by the powder itself or through interaction between microorganisms .In 
addition, the alteration of the physicochemical characteristics of the soil may affect 
the quantitative and qualitative availability of phytochemicals, which, in turn, 
influences the allelopathic expression of plants (Del Moral and Muller, 1970). 
Based on these observations, the growth retardatory effects of weeds may be 
attributed to the presence of allelochemicals in the rhizosphere soil and in powder of 
Eclipta alba invaded fields. In many situations, the chemicals may reach other plants 
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(receivers) through transport from the donor plants in the soil and may induce the 
inhibitory or stimulatory activity on the receiver plants. 
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r =^ 
EXPERIMENT ON 
POWDER AMENDED 
SOIL 
OBJECTIVE 
To study the phytotoxicity of dried plant parts of E. alba on the growth and 
establishment of weeds and crops. 
OBSERVATION PARAMETERS 
Following observation was made: 
• Ph>'totoxicity of powder-amended soil (PS) towards some crops and weeds 
namely Phaseolus aureus L., Oryza sativa L., Cassia tora L., Cassia sophera 
L., in terms of root length, shoot length and dry biomass were determined. 
MATERIALS AND METHODS 
Collection of the Material 
E. alba infested site was selected in and around Aligarh Muslim University 
campus, Aligarh. The shade dried fresh plant parts (leaves stem and root) was 
powdered and packed in polyethylene bags for further use. 
Soil was collected from an open area free from E. alba. It was air-dried, 
sieved through 2 mm mesh and made the lots of 1 kg each. 
Seeds were collected from the agricultural fields and road sides of the 
university campus, Aligarh. 
Preparation of Powder-Amended Soil (PS) 
Fresh green leaves and other parts were collected and dried separately under 
shade and powdered and labeled separately. From these powders 5, 10, 20 and 40 g of 
the plant parts were added in 1 kg soil lot separately and thoroughly mixed so as to 
get 0.5, 1, 2 and 4% powder amended soils and labeled as LPS (leaf powder amended 
soil), SPS (stem powder amended soil), RPS (root powder amended soil). 
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The untreated soil was also taken in thermo coal glasses to serve as control. 
The powder amended soil has been referred as PS and unamended soil as CPS and 
US, respectively. 
Growth studies in Amended Soils under green house condition 
Seeds of P. aureus, O. sativa, C. tora and C. sophera were used for growth 
studies. Seven uniform seeds of each were sown in 'PS' filled glasses along with 
untreated soil, served as control. For each treatment three replicates were maintained 
in a completely randomized block design and placed in green house condition. Each 
glass was sprayed daily with adequate amount of water. After one month, seedlings 
were carefully uprooted ensuring minimal damage to the roots. Root and shoot 
lengths of seedlings from each thermocoal glass were measured and their biomass 
determined after oven drying at 70°C for 24h. 
Statistical Analysis 
All the experiments were laid out in a completely randomized block design. 
The data of root length shoot length and dry biomass were expressed with respect to 
control and analyzed by DMRT at P< 0.05. The values of correlation coefficient were 
also calculated. 
Results 
GROWTH STUDIES 
(a)Growth Studies in Leaf Powder Amended Soil (LPS) 
Germination 
The seed germination of all test plants namely P. aureus, O. sativa, C. tora, C. 
sophera in control as well as in the treatments were observed and found that it was 
100% so that the data have not been tabulated and presented. 
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Root Length 
The root length seen to be largest in O. sativa (21.03±1.05 cm) followed by P. 
aureus (16.88±0.84cm), C. sophera (11.53±0.58cm) and C. tora (11.50±0.57cm) 
when sown in control soil, while, a significant reduction in its length was observed in 
powder amended soil (Fig. 3.1a). In C. sophera, maximum reduction observed was 
(73.20%) followed by C. tora (65.21%) and minimum was in O. sativa (27.4%) at 4% 
concentration, hence the root length decreased with the increasing concentrations i.e. 
0.5 to 4%. Correlation coefficient values ranging from -0.884 to -0.976 between root 
length and concentration were calculated. 
Shoot Length 
The shoot length of test plants also varied among the test plants, in O. sativa 
and in P. aureus it was (22.65±1.13cm) and (20.00±1.00cm) whereas in C. sophera 
and C. tora, the measured values observed were (16.00±0.80cm) and (15.30±0.76cm) 
in control. The shoot length of each test plant was seen decline with increasing 
concentration of powder amended in the soil (Fig. 3.1b). The maximum reduction was 
observed in C. sophera nearly (71.25%), followed by C. tora nearly (69.47%). The 
correlation coefficient values between shoot length and concentration of all the test 
plants were calculated to be reciprocal with values ranging between -0.885 to -0.995. 
Dry Biomass 
The maximum dry biomass (86.00±4.30 mg) observed in case of P. aureus 
followed by O. sativa (77.00±3.85mg), C sophera (16.32±0.82mg), while the least 
dry biomass was measured to be (14.42±0.72mg) in case of C. tora in control set-up 
(Fig. 3.1c). The maximum retardatory effect was observed at 4% concentration and it 
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Fig.3.1: Allelopathic effect of E. alba Leaf powder and control soil on (a) root 
length, (b) shoot length and (c) dry weight of test plants 
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was (80.82%) in C sophera, (70.73%) in C tora, and minimum in O. sativa (34.49%) 
and in P. aureus (35.53%). The dry biomass of all these test plants decrease 
with increasing concentration. In all the test plants, the values of correlation 
coefficient between concentration and dry biomass was reciprocal and relatively 
strong showing range -0.880 to -0.975. 
(b) Growth Studies in Stem powder amended soil (SPS) 
Root Length 
The growth studies in SPS indicated a significant effect. The root length of O. 
sativa was measured to be (21.00±1.05cm) followed by P. aureus (16.88±0.84cm), C. 
sophera (11.53±0.58cm) and C. toro (11.50±0.57 cm) in control (Fig. 3.2a). In case 
of all test plants reduction was increased with increasing concentration (0.5% to 4%). 
The maximum reduction was observed in C. sophera nearly (65.30%) followed by C 
tora nearly (56.60%) at highest concentration as compared to control. The minimum 
effect in root length was observed in O. sativa nearly (23.80%) and in P. aureus 
(42.53%)) in comparison to other test plants. In all the test plants, strong correlation 
coefficient values were calculated, indicating almost consistent decrease in root length 
with increasing concentrations of amendment. 
Shoot Length 
In control set. Shoot length in O. sativa was seen to be maximum 
(22.65± 1.03cm) followed by P. aureus (20.00± 1.00cm) while in C. sophera and C 
tora, the value observed was (16.00±0.73cm), (I5.30±0.70cm) respectively (Fig. 
3.2b).The shoot length was seen to be decreased with every increased concentration of 
SPS and the differences between the successive treatments were statistically 
significant. At 4% concentration, the maximum reduction was noticed nearly 
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Fig.3.2: Allelopathic effect of E. alba Stem powder and control soil on (a) root 
length, (b) shoot length and (c) dry weight of test plants. 
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(63.37%) in C. sophera followed by C. tora nearly (60.98%) where as least reduction 
in O. sativa nearly (17.43%). In all the test plants the values of correlation coefficient 
between the shoot length and concentration were strong, showing a reciprocal 
relationship ranging from -0.898 to -0.958. 
Dry Biomass 
The P. aureus (86.00±3.91mg) was having the maximum dry biomass but the 
the least dry biomass was seen in C. tora (14.42±0.66mg) in control set (Fig. 3.2c). In 
contrast to the amendment free (control) soil grown plants, those grown in powder 
amended soil the dry biomass was relatively less. Although, with every increase in 
concentration of powder amendation, there was a significant decrease in biomass. The 
values of correlation coefficient between concentrations of amendment and dry 
biomass were strong in all the test plants (Fig. 3.2c). 
(c) Growth Studies in Root Powder Amended Soil (RPS) 
Root Length 
When seeds of test plants under investigation were subjected to growth trial in 
glasses for the study of the effect of root powder amended soil, the radical length 
observed in O. sativa and P. aureus was (21.03± 1.05cm) and (16.88±0.84cm) 
respectively and was followed by C. sophera (11.53±0.80 cm) but least in case of C. 
tora (11.50.±0.57cm) in control. In each case of test plants tried, when treated with 
any of the concentration of the powder was shorter in comparison to their respective 
controls. Further, with every increasing concentration of powder, the radicle length 
was seen to be decreased and the trend was similar in almost all the cases (Fig. 3.3a). 
In C sophera, the maximum reduction observed is nearly (65.39%) and minimum in 
O. sativa (28.76%) at 4% concentration. The values of correlation coefficient between 
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the radicle length and concentration of powder were very strong, ranging from -0.909 
to -0.995. 
Shoot Length 
The lengths of shoot that emerged from the seeds grown in root powder 
amended soil were very less compared to their respective control. Among all test 
plants grown in control, maximum length was seen in case of O. sativa 
(22.65±1.13cm) followed by P. aureus (20.00± 1.00cm) and C. sophera 
(16.00±0.80cm) and shortest was in C. tora (15.30±0.76cm). However, like root, the 
shoot lengths were also shorter as compared to the respective values of control (Fig. 
3.3b). Every increasing concentration of the powder applied, the length was seen to 
get decreased. Maximum reduction was observed in C. sophera (63.93%). In all the 
cases, the value of correlation coefficient was strong and reciprocal with values from -
0.899 to -0.957. 
Dry Biomass 
Again, the dry biomass of test plants varied appreciably, similar with that of 
radicle and plumule. The dry biomass of P. aureus was measured to be 
(86.00±4.30mg/seedling) maximum, as compared to other plants and it was followed 
by O. sativa (77.00±3.85mg/seedling) and the least biomass of (14.42±0.72 
mg/seedling) was seen in case of C. tora in control set-up (Fig. 3.3c). The reduction in 
dry biomass increases with every increase in concentration of powder added to soil. 
The reduction in dry weight was statistically significant with increasing concentration 
and the highest concentration (i.e.4%) was more effective for C sophera and C. tora. 
However, nearly (75.61%) reduction was observed in C. sophera followed by C. tora 
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Fig.3.3. AUeiopathic effect of E. alba Root powder and control soil on (a) root 
length, (b) shoot length and (c) dry weight of some weeds. 
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nearly (65.18%). In all the four cases, correlation coefficient values between dry 
biomass and concentration of aqueous extract was reciprocal with values ranging 
from -0.882 to -0.970. 
DISCUSSION 
Large amount of green plant parts are reached in the soil by cutting the weeds, 
it decomposed and reached some chemicals from the plant parts into the soil. Large 
amount of plant residues also fallen into the soil after completing their lifecycle. Since 
the plant part is known to be allelopathic, it is expected that its dried powder would 
affect the succeeding vegetation. In order to test this, a number of experiments 
regarding the growth studies were undertaken under laboratory and green house 
conditions such as effect of amended soils (amended with powder). Thus, the weed 
and crop plants namely, C. tora, C. sophera, O. saliva and P. aureus were selected for 
assessing the phytotoxicity. The reduction is partly attributed to the release of 
phytotoxic substances from the incorporated materials into the soil, resulting in the 
production and release of phytotoxic substances during decomposition of organic 
matter by microorganisms in the soil (Achhireddy and Singh, 1984, Sato et al., 1989, 
Chow and Lee, 1991, Kitou and Yoshida, 1998, Kitou and Okuno, 1999, Kitou, 1999, 
Laterra and Bazzalo, 1999, Sene e( al., 2000, Pramanik et al., 2001, Ismail and Chong 
2002, Horimoto et al., 2002, Shiraishi et al., 2002). Thus, this study confirms that the 
allelochemicals accumulate in soil at bioactive concentration and bring about the 
inhibitory effect on other plants. Since the plant parts are in the stage of 
decomposition and their biomass gradually mixes with the soil, these incorporation or 
mixture in the soil may also be responsible for inhibitory effect on other test plants. In 
order to test this, powder of different plant parts was also amended in the soil and 
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growth of test plants was checked. As expected in this set-up of experiments, the 
growth of all the test plants especially was significantly and adversely affected. In leaf 
powder amended soil (LPS) the weed plant shows more inhibition compared to other 
PS. C. tora showed maximum inhibition at 4% concentration. Where as in SPS and 
RPS, inhibition rate was comparatively less than that of the seeds grown in LPS 
concentrations. This indicates that the response of different plants is variable and 
depended upon several factors, like characteristic of soil, size of seeds and genetic 
differences. The differential response of crops towards extracts, leachates or any other 
phytotoxic material has already been reported in a number of other crops (Qureshi et 
al., 1987, Qasem, 2001, Kiemnec and Mclnnis, 2002, Ambika et al, 2003, Xuan et 
al, 2004, Kayode, 2006). 
In the present study, the dried powder of stem, leaves and roots were mixed in 
the soil. When the weed is green, the leaves, stem, inflorescence are to be allelopathic 
in nature, releasing allelochemicals through various mechanism, such as leachation, 
death and decay and even exudation (Einhelling, 1988, Singh et al, 2001, Kobayashi, 
2004). From the results of the present study, it becomes evident that allelochemicals 
or inhibitors are released through leachation and these are biologically very active. 
The nature of allelochemicals could be either phenolics or sesquiterpene lactones that 
leach out of the plants as already reported (Kanchan, 1975, Mersie and Singh, 1987, 
Rani, 1990). Since upon leachation, they enter in soil medium, therefore, bioefficacy 
studies were also undertaken in soil amended with powder to ascertain whether the 
allelochemicals or inhibitors upon release accumulate in soil in bioactive 
concentration and cause inhibitory effect on the test plants. 
It has been pointed out that the phytotoxic activity of allelochemicals in soil is 
dependent on their concentration in the soil (Ito et al, 1998, Tongma et al, 1998, 
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2001, Kobayashi, 2004). In the present study, it was found that the growth of weed 
and crop seedlings was remarkably inhibited in powder amended soils. This finding 
suggests that the phytotoxic activity of E. alba in soil is actually determined by the 
concentration of the active compound(s) released into the soil from the powder even 
though phytotoxic activity is also influenced by soil factors, such as adsorption on the 
soil solid and degradation by microorganisms. 
From all the bioefficacy studies, it becomes clear that extract of the different 
parts of E. alba and dried powder along with soil exert an inhibitory effect on test 
plants by releasing the allelochemicals that accumulate in the soil. 
Thus, the presence of allelochemicals in E. alba powder is the primary reason 
for the growth retardation of test plants. 
Thus, the results highlighted in the present section, indicate the following: 
1. At the time of rainy season the green parts are laid in the soil due to hand cutting 
of weeds. Appreciable amount of fresh parts ofE. alba is accumulated under field 
conditions. 
2. The fresh dried powder of E. alba, like its fresh part extracts was allelopathic in 
nature causing significant retardatory effect on the weeds. 
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* 1 
EXPERIMENT ON 
ACTIVATED CHARCOAL 
AMENDED SOIL 
OBJECTIVE 
To study the phytotoxicity of activated charcoal+powder amended soil on the 
growth and establishment of some weeds and crops. 
OBSERVATION PARAMETERS 
Following observation was made: 
• Phytotoxicity of activated charcoal+powder amended soil towards some crops 
and weeds namely Phaseolus aureus L., Oryza sativa L., Cassia tor a L., 
Cassia sophera L., in terms of root length, shoot length and dry biomass. 
MATERIALS AND METHODS 
Collection of the Material 
E. alba infested site was selected in and around Aligarh Muslim University 
campus, Aligarh. The shade dried fresh plant parts (leaves, stem and root) was 
powdered and packed in polyethylene bags for further use. 
Soil was collected from an open area free from E. alba. It was air-dried, 
sieved through 2 mm mesh and made the lots of 1 kg each. 
Seeds were collected from the agricultural fields and road sides of the 
university campus, Aligarh. 
Preparation of Activated Charcoal Amended Soil (ACS) 
Fresh green leaves and other parts are collected and dried separately under 
shade and powdered and labeled separately. The activated charcoal was purchased 
from market. To the 1kg different concentrations of powder amended soil, add 40g of 
activated charcoal and labeled as ACLPS (activated charcoal leaf powder amended 
soil), ACSPS (activated charcoal stem powder amended soil) and ACRPS (activated 
charcoal root powder amended soil) 
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The untreated soil was also taken in thermo coal glasses to serve as control. 
The activated charcoal amended soil has been referred as ACS and unamended soil as 
US, respectively. 
Growth studies in activated charcoal amended soils under green 
house condition 
Seeds of P. aureus, O. sativa, C. tora, and C. sophera were used for growth 
studies. Seven uniform seeds of each were sown in 'ACS' filled glasses along with 
untreated soil, served as control. For each treatment three replicates were maintained 
in a completely reindomized block design and placed in green house condition. Each 
glass was sprayed daily with adequate amount of water. After one month, seedlings 
were carefully uprooted ensuring minimal damage to the roots. Root and shoot 
lengths of seedlings from each thermocoal glass were measured and their biomass 
determined after oven drying at 70°C for 24h. 
Statistical Analysis 
All the experiments were laid out in a completely randomized block design. 
The data of root length shoot length and dry biomass were expressed with respect to 
control and analyzed by DMRT at P< 0.05. The values of correlation coefficient were 
also calculated. 
Results 
GROWTH STUDIES IN ACTIVATED CHARCOAL AMENDED SOIL 
Germination 
Seeds of each test plants were germinated in the soil amended with activated 
charcoal+plant powder and in control soil. Since, there was no change in germination. 
Data have not been presented. 
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Root Length 
In general, root length of test plants emerging from the seeds sown in activated 
charcoal+powder amended soil was shorter than that of control but longer than the 
aqueous extract, rhizosphere powder amended soil and powder amended soil. Here 
partial ameriolation in root length of all test species occurred. The root length of O. 
sativa, P. aureus, C. sophera and in C tora was found to be (21.03±0.96cm), 
(16.88±0.77cm), (11.53±0.52cm), (11.50±0.52cm) in control. Compared to this, when 
grown in ACLPS, root length was measured to be (15.20±0.69cm), (9.33±0.42cm), 
(3.98±0.18cm) and (3.69±0.17cm) in O. sativa, P. aureus, C. tora, C. sophera, get 
reduced by (65.39%) in C. tora and by (27.72%) in O. sativa at 4% (Fig. 4.1a). While 
in case of ACSPS, root length increased by (15.09±0.75cm), (10.99±0.55cm), 
(5.00±0.25cm), (4.02±0.20cm) in O. sativa, P. aureus, C. tora, C. sophera. This 
reduction was statistically significant (Fig. 4.2 a), at 4% get reduced by (28.14%) in 
case of O. sativa and by (65.13%) in C. tora. Similarly, in ACRPS, reduction 
observed at 4% was by (31.05%), (35.78%), (57.39%) and (65.30%) in O. sativa, P. 
aureus, C. tora, C. sophera respectively (Fig. 4.3 a). 
Shoot Length 
The shoot length of each test plant grown in the activated charcoal 
soil+powder amended soil was less than the respective values of control soil but more 
than aqueous extract, rhizosphere powder amended soil and powder amended soil. 
Here partial ameriolation in shoot length of all test species occurred. The shoot length 
of O. sativa, P. aureus, C. sophera and in C. tora was found to be (22.65± 1.03cm), 
(20.00±0.91cm), (16.00±0.73cm), (15.30±0.70cm) in control. Compared to this, when 
grown in ACLPS, shoot length was measured to be (15.00±0.68 cm), (17.30±0.79cm), 
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(6.44±0.29cm), (5.98±0.27cm) in 0. sativa, P. aureus, C. tora and C. sophera, get 
reduced by 62.62% in C sophera and by 23.62% in 0. sativa at 4% (Fig. 4.1b). While 
in case of ACSPS, shoot length show the similar trend as root length (15.84±0.79cm), 
(19.99±0.83cm), (6.05±0.25cm), (5.99±0.25cm) in P. aureus, O. sativa, C. sophera, 
and C tora. This reduction was statistically significant (Fig 4.2 b), at 4% get reduced 
by (11.74%) in case of O. sativa and by (62.18%) in C sophera. Similarly, in 
ACRPS, reduction observed at 4% was by (11.78%), (21.2%), (60.91%) and (62.5%) 
in O. sativa, P. aureus, C. tora and C.sophera respectively (Fig. 4.3b). 
Dry Biomass 
The dry biomass of seedling grown in activated charcoal+powder amended 
soil was less as compared to control but more than the aqueous extract, rhizosphere 
powder amended soil and powder amended soil. Here partial increase in dry biomass 
of all test species occurred. The dry biomass of P. aureus, O. sativa C. sophera and in 
C. tora was found to be (86.00±3.58mg), (77.00±3.21mg), (16.32±0.68mg), 
(14.42±0.60mg) in control. Compared to this, when grown in ACLPS, dry biomass 
was measured to be (54.00 ± 2.45mg), (50.59±2.30mg), (4.13±0.19mg), 
(5.33±0,24mg) in O. sativa, P. aureus, C. sophera, C. tora, get reduced by (74.69%) 
in C. sophera and by (34.29%) in O. sativa at 4% (Fig.4.1c). Similarly in ACSPS, the 
observed biomass includes (55.86 ± 2.33mg), (52.23±2.18mg), (5.79±0.24mg), 
(4.45±0.19cm) in P. aureus, O. sativa, C. tora. C. sophera. This reduction was 
statistically significant (Fig.4.2c), at 4% get reduced by (32.16%) in case of O. sativa 
and by (72.73%) in C. sophera. While in case of ACRPS, dry biomass showed the 
similar trend as root length and shoot length. The measured val 
(55.74±2.79mg), (52.59±2.63mg), (5.44±0.27mg), (4.33±0.22mg) iiv^ ^ 
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Fig.4.1: Ailelopathic effect of ACLPS and control soil on (a) root length, (b) shoot 
length and (c) dry weight of weeds and crops 
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Fig.4.2. Allelopathic effect of ACSPS and control soil on (a) root length, (b) 
shoot length and (c) dry weight of some test plants (weeds and crops). 
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Fig.4.3. Allelopathic effect of ACRPS and control soil on (a) root length, (b) shoot 
length and (c) dry weight of some test plants (weeds and crops). 
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p. aureus, O. sativa, C. tora, C. sophera. The maximum reduction at 4% was 
observed in C.sophera (73.46%) and minimum in O.sativa (31.70%) respectively 
(Fig.4.3c). 
Discussion 
It is clear from the present study, that the soil amended with activated 
charcoal+powder altered the grovrth of crops and weeds, most often by increasing the 
seedling growth and dry biomass. Based on these studies, we hypothesised that the 
allelochemicals of E. alba can accumulate and persist in soil, which will affect 
seedling growth and dry biomass of the test plants. Activated charcoal has greater 
affinity for organic molecules (phenolics). AC, with its large surface area and pore 
volume, as well as its polarity, has tremendous adsorptive capacity and complex 
chemical and physical properties. It gets adsorbed to these molecules and reduces 
their allelopathic potential with minor impacts on nutrient dynamics (Inderjit and 
Callaway, 2003, Inderjh and Nilsen, 2003, Keech et al, 2005, Kulmatiski and Beard, 
2006). In particular, plant available phosphorus increased with AC and this may have 
caused the better growth of plants. The Partial amelioration in growth upon charcoal 
supplementation occurred in this maimer O. sativa > P. aureus > C. sophera > C. 
tora. A variety of studies have used activated carbon (AC) to neutralize the effects of 
allelochemicals which are in line with our findings (Mahall and Callaway, 1992, 
Nilsson, 1994, Callaway and Ashehoug, 2000, Inderjit and Callaway, 2003, 
Kulmatiski and Beard, 2006). It is well documented that some non-native invasive 
species can release allelochemicals into soils at levels that may be phytotoxic. Certain 
species such as Artemisia vulgaris, Cyperus rotundus, Imperata cylindrica and 
Pluchea lanceolata seem to accumulate phenolics in soil up to phytotoxic levels 
81 
(Inderjit and Dakshini, 1991, Inderjit, 1998, 2001, Inderjit and Foy, 1999). 
Sorgoleone, one of the important exudates from roots of sorghum (Sorghum bicolor) 
and other Sorghum spp., can persist in soil for up to 8 weeks (Inderjit, 2001). Invasive 
species can directly affect the establishment and growth of neighbouring native 
species and the species composition of a community through releasing 
allelochemicals or through affecting soil microbes (Tripathi et ai, 1981, Callaway et 
ah, 2004, Yu et al., 2005). Asao et ai, (1998) reported that the decrease of cucumber 
fruit yields caused by its root exudates can be reversed through removal of the root 
exudates by activated charcoal. Nilsson (1994) found that the allelopathic inhibition 
of Scots pine by toxins leached from Empetrum hermaphroditum can be removed by 
spreading of activated carbon on the soil to adsorb the toxins. Zeng and Mallik 
(2006) reported that some ectomycorrhizal fungi, such as Paxillus involutus and 
Laccaria bicolor, are able to use phenolic compounds as sole carbon sources in 
noncarbon nutrient medium. The continued introduction and spread of non native 
invasive species represent important and seemingly intractable threats to the 
conservation of biodiversity, the maintenance of agricultural systems and the 
sustainability of natural ecosystems (Pimentel et al., 2000). Non-native invasive 
species are often considered second in importance after habitat destruction as a threat 
to native biodiversity (Pimentel et al, 2000, Gurevitch and Padilla, 2004). They can 
alter species composition in a community, nutrient cycling and plant productivity and 
can cause significant environmental damage and economic loss worldwide (Vitousek 
et al, 1997, Pimentel et al., 2000). Therefore, great efforts are made to prevent 
biological invasion and to manage invasive species. A common and important 
management practice is to restore an invaded habitat to a more desirable condition 
involving a particular species composition, community structure and/or set of 
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ecosystem functions (D'Antonio and Meyerson, 2002). Wardle, et al., (1998) showed 
that AC could foster the soil microbial community and consequently stimulate the 
decomposition of organic matter. Such an increase in microbial activity may have 
occurred in our experiment too. In addition, AC can change the relationship between 
compounds in the soil, e.g. by reducing phenolic compounds (Bicchi et al., 1985, 
Zackrisson, et al., 1996). Root exudates do not always have an allelopathic influence 
on plant competitors, but plants also manipulate their rhizosphere by promoting 
mutualistic symbiosis, nutrient availability and defence against pathogens (Bais et al., 
2004). Therefore, addition of AC could be responsible for suppressing these effects in 
addition to changing the substrate directly. 
Therefore, on the basis of this observation following conclusions can be made: 
• Activated charcoal causes the partial ameriolation in seedling growth and dry 
biomass of test plants. 
• Activated charcoal leaches out the organic molecules (phenolics) present in 
powder which were responsible for growth inhibition. 
• The order of partial amelioration in seedling growth and dry biomass was in this 
order: 
ACLPS < ACRPS < ACSPS 
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DISCUSSION 
Eclipta alba (L.) Hassk. is a small branched annual herbaceous plant, belonging to 
the family Asteraceae. Eclipta alba (L.) contains wide range of active principles which 
include coumestans, alkaloids, flavonoids, glycosides, polyacetylenes, triterpenoids. The 
leaves contain sigmasterol, a-terthienylmethanol, wedelolactone, 
desmethylwedelolactone, and desmethywedeIolactone-7-glucoside (Wagner e/a/., 1986). 
The roots contain hentriacontanol and heptacosanol, polyacetylenes substituted 
thiophenes (Jadhav et ai, 2009). The aerial parts are reported to contain a phytosterol, p-
amyrin and luteolin-7-glucoside, p-glucoside of phytosterol, a glucoside of a terpenic 
acid and wedelolactone. These large number of constituents are responsible for various 
pharmacological activities which includes Antihepatotoxic, Antibacterial, Trypsin 
Inhibitor, Antivenom, Hair revitalizing, Antiproleferative, Antigiardial, Antihepatotoxic, 
Antihaemorrhage, Antivenom, Dye (cosmetic), Antiviral, Anticancer, Antioxidant, Lipid 
lowering, Analgesic and several classical uses (Jadhav et ah, 2009, Mithun and 
shashidhara, 2011). Eclipta alba also shows the allelopathic behaviour. Its allelopathic 
potentiality has been investigated by several experiments (Dyonii et ai, 2010, Nisar et 
al., 1990, Pawinde et al., 2008). 
Laboratory experiment was conducted to determine the effects of aqueous extract 
of different parts (root, stem and leaves) of E. alba on different crops i.e P. aureus, O. 
sativa and weed plants i.e C. sophera, C. tora. Generally, aqueous extract of different 
parts had significant retardatory effect on radical, plumule length and dry biomass of all 
test plants. In all these cases, retardatory effect was increased with increasing 
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concentration of aqueous extract i.e. 0.5 to 4%. The phytotoxic effect of leaves extract on 
the radicle and plumule length and dry biomass of all these test plants was greater than 
that of root extract. However, stem extract shows least retardatory effect on all these test 
plants. Generally, in studies with an aqueous extract, the observed retardatory effects are 
contributed to changes in pH of extracts and osmotic potential. In the present study, pH 
of extracts ranged from 6.39 to 7.68. Some recent studies indicating the phytotoxic or 
allelopathic effect of aqueous extract of weeds include Mikania micrantha (Sisodia and 
Siddiqui, 2007c), Croton bonplandianum (Sisodia and siddiqui 2010, Sisodia et al., 
2010), Cyperus rotundus (Quayyaum et al, 2000), Chinese fir leaves (Guo Chang et al, 
2007), Andrographis paniculata (Alagesaboopathi, 2011), Chenopodium murale (Batish 
et al., 2007), Ageratium conyzoides , Ambrosia trifida and Lantana camara (2010), 
Lantana camara (Hossain and Alam, 2011) and Oryza sativa (Punjani, et al., 2006) 
which supports our observation. The present study suggested the presence of various 
allelochemlcals in aqueous extract from leaves, root and stem which exhibited 
allelopathic stress against the seedling growth and dry weight of tested species. The mode 
of action of allelochemlcals spans over a wide range of actions including cell lysis, 
blistering or growth inhibition. 
The present study suggests that E. alba is allelopathic plant, which is capable of 
suppressing the seedling growth and dry biomass of various test species. Allelopathic 
effects depended upon the parts assayed, test species and physiological process involved. 
Seedling growth was independently affected. Although the present result is laboratory 
based, yet it indicates the capability of E. alba to release allelopathic substances through 
water. However, further study is needed to explain allelopathic mechanism and to 
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identify the allelopathic principle. It may also be investigated to test its efficacy as a 
weeds, pests and disease control agent. 
Weeds and crops plants were studied under powder amended rhizosphere soil, 
however the seedling growth and seedling dry weight was decreased compared to control 
soil. The studies indicate that some inhibitors are present in the rhizosphere soil and 
powder of E. alba that adversely affects the early growth of test plants compared to 
control. The presence of phenolics in the soil inhabited by E. alba might be adversely 
affecting the growth of other plants grown in rhizosphere soil. Inhibition of seedling 
growth and dry biomass in rhizosphere soil are supported by Rice (1984, 1995), (Qasem 
and Foy, 2001), (Weston and Duke 2003) and (Sisodia and Siddiqui, 2009). A number of 
potential growth-inhibitory and stimulatory organic compounds may be synthesized and 
released from plants (donors) into the environment by leaching and volatilization from 
plant foliage, exudation from plant roots and from the decomposition of dead plant 
residues. In many situations, the chemicals may reach other plants (receivers) through 
transport from the donor plants in the soil and may induce the inhibitory or stimulatory 
activity on the receiver plants. In addition to the physicochemical property of the 
allelochemical, phytotoxic activity may be affected by many factors. These include soil 
and plant factors of both the donor and receiver plants, all of which are influenced by 
meteorological factors. 
The present study investigates the effect of dried powder from different parts of E. 
alba in soil. Soils were infested with different concentrations (0.5%, 1%, 2% and 4%) of 
E. alba powder to determine the phytotoxic effects on crops as well as weeds. Root 
length, shoot length and dry weight were significantly decreased with increasing 
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concentration of powder amended in soil. The reduction is partly attributed to the release 
of phytotoxic substances from the incorporated materials into the soil, resulting in the 
production and release of phytotoxic substances during decomposition of organic matter 
by microorganisms in the soil (Achhireddy and Singh 1984, Sato et al., 1989, Chow and 
Lee, 1991, Kitou and Yoshida, 1998, Kitou and Okuno, 1999, Kitou 1999, Laterra and 
Bazzalo, 1999, Sene et al, 2000, Pramanik et al, 2001, Ismail and Chong 2002, 
Horimoto et al, 2002, Shiraishi et al, 2002) which are in line with our findings. 
Consequently, it is suggested that phytotoxic activity of allelochemicals in soil is induced 
by the concentration in soil water and that the concentration is dominated by soil factors 
that affect the behavior, such as adsorption, desorption and degradation in the soil. 
Similarly, the effect on seedling growth and dry biomass was also measured in the soil 
amended with activated charcoal (AC) and with dried powder from different parts of E. 
alba. Here activated charcoal amended soil increased the seedling growth and dry 
biomass of both crop and weed plants. This is corroborated by the findings of Bicchi et 
al, (1985), Zackrisson et al, (\996), Jennifer e/a/., (2008), Batish et al, (2007), Karoline 
et al, (2009). Activated charcoal has greater affinity for organic molecules (phenolics). 
AC, with its large surface area and pore volume, as well as its polarity, has tremendous 
adsorptive capacity and complex chemical and physical properties. 
Therefore, addition of AC could be responsible for suppressing these effects in 
addition to changing the substrate directly. Hence keeping in view these earlier reports 
and the results of this study E. alba can be exploited to test its efficacy as a weeds, pests 
and disease control agent. 
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CONCLUSION 
> Aqueous extracts, rhizosphere powder amended soil and powder amended soil 
from all parts showed the phytotoxic effect on plumule, radical growth and dry 
biomass of all test species. 
> Activated charcoal+powder amended soil resulted in partial ameriolation of 
seedling growth and dry biomasss of test species. 
> The extract and amended preparations from leaves was more inhibitory followed 
by root and stem. The presence of inhibitory chemicals in higher concentrations in 
the leaves might be the reason for differential behaviour and maximum reduction 
in seedling growth. 
> The inhibition effect was found to increase with increasing concentrations of 
different aqueous extract and with amended preparations. 
> The extract had strong inhibitory effect to root elongation of seedlings in 
comparison to shoot length and dry biomass. 
> Allelopathic effects depended upon the parts assayed, test species and 
physiological process involved. Seedling growth and dry biomass were 
independently affected. 
> The more pronounced negative effect on seedling growth and dry biomass was on 
weeds than crops. 
> The results revealed that E. alba can be exploited to test its efficacy as a weeds 
management practices. 
> The results obtained in this study would serve as a basis for further research under 
field conditions to confirm the allelopathic potential oiE. alba. 
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FUTURE PROSPECTS 
• Mode of action of different allelochemicals is not clear and hence a detailed study 
can be made on such aspects. 
• The present laboratory and field studies revealed that aqueous extract, rhizosphere 
amended soil, powder amended soil arid charcoal amended soil was found to 
affect seedling growth and dry biomass of weeds and crops. However, this should 
also be verified by extract spray/ by some other means under natural and field 
conditions. 
• The present study is limited to seedling growth and dry biomass of weeds and 
crops under the influence of different E. alba preparations. However, 
standardization of the concentrations and different types of preparations that cause 
inhibition of test plants under field conditions need to be done. 
• Different methods of extractions using hot water, organic solvents need to be 
studied for better extraction of active compounds. 
• Isolation and characterization of allelochemicals from plants need to be done for 
preparations of commercial formulation as bioherbicides 
• Crop plant breeding for genetic manipulation and allelopathic potential against 
weeds is believed to solve the weed problems. 
• Use of proper type and amount of crop and weed mulch should be considered for 
weed management 
• Residue management, crop rotation, timing of operations and proper agronomic 
practices needs to be identified for specific areas of production to make use of 
allelopathic conditions. 
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• Natural plant products may provide clues to new and safe herbicide chemistry. 
Thus, modifying these natural products could give more active, selective and 
persistent herbicides. 
• Promising results have been shown by selecting for allelopathic crops and 
including them in the rotation. 
• New target sites of action can be exploited for natural phytotoxins. Thus, many of 
the allelochemicals have potential as herbicides or as templates for new herbicide 
classes. 
90 
SUMMARY 
SUMMARY OF RESULTS 
The findings of the experiments conducted using the vegetative parts of weed (Leaf, Stem 
and Root) of Eclipta alba and Amended preparations under laboratory and field conditions are 
summarized as follows. 
> Laboratory experiment was conducted to determine the effects of aqueous extract of 
different parts (Root, stem and leaves) of E. alba on different crops i.e P. aureus, O. 
sativa and weed plants i.e C. sophera, C. tora. Generally, aqueous extract of different 
parts had significant retardatory effect on radical, plumule length and dry biomass of all 
test plants. In all these cases, retardatory effect was increased with increasing 
concentration of aqueous extract i.e. 0.5 to 4%. The phytotoxic effect of leaves extract on 
the radicle and plumule length and dry biomass of all these test plants was greater than 
that of root extract. However, stem extract shows least retardatory effect on all these test 
plants. Generally, in studies with an aqueous extract, the observed retardatory effects are 
contributed to changes in pH and osmotic potential. In the present study, pH of extracts 
ranged from 6.39 to 7.68. 
> Weeds and crops plants were studied under powder amended rhizosphere soil, however 
the seedling growth and seedling dry weight was decreased compared to control soil. The 
inhibitory effect was concentration dependent. 
> The present study investigates the effect of dried powder from different parts of E. alba 
in soil. Soils were infested with different concentrations (0.5%, 1%, 2% and 4%) of E. 
alba powder to determine the phytotoxic effects on crops as well as weeds. Root length, 
shoot length and dry weight were significantly decreased with increasing concentration of 
powder amended in soil. 
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> Similarly, the effect on seedling growth and dry biomass was also measured in the soil 
amended with activated charcoal (AC) and with dried powder from different parts of E. 
alba. Here activated charcoal amended soil increased the seedling growth and dry 
biomass of both crop and weed plants 
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